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METHOD PRECISION AND ACCURACY INFORMATION
CROYDON TCE SITE

Method

Soils and Sediments

USEPA CLP Organic* Analysis,
TCL Volatile*

USEPA CLP Organics Analysis,
TCL Base/Neutral/Acid
USEPA CLP Organics Analysis,
TCL Pesticides/PCBs

USEPA CLP Inorganics
Analysis, TCL Inorganics
Method SW9081, Cation
Exchange Capacity (CEC)
Method ASTH D 422-63 Grain
Size by Hydrometer Analysis
EPA Technical Report
EPA/CE-81-1, pp. 3-65
to 3-76, Total Organic
Carbon
Hater
Methods EPA 601/602,
TCL Volatile Organics
USEPA CLP Inorganics
Analysis, TCL Inorganics

Method EPA 415.1,
Total Organic Carbon (TOC)

Precision

See Exhibit E,
CLP Protocol
Same as above

Same as above

Same as above

HA

NA

HA

See Methods 601/602,
Table 2
Same as above

±80 percent, relates
to values close to
detection limit.
±20 percent

Accuracy

See Exhibit E,
CLP Protocol

Same as above

Same as above

Same as above

HA

HA

HA

See methods 601/602,
Table 2
Same as above

1 mg/1, expressed as
Bias
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APPENDIX 3

/" COMPENDIUM OF REM III AND EPA TECHNICAL GUIDELINES

I
» Procedures for Handling and Chemical Analysis (Eh) of

' Sediment and Water Samples.

• ASTM D-1586-84 Penetration Test and Split-Barrel Sampling
of Soils.

• ASTM D-1537-83 Thin-Walled Tube Sampling of Soils.

FT-6.01 Soil and Rock Borings.
FT-6.02 Borehole and Sample Logging.
FT-6.03 Decontamination of Drilling Rig and Sampling

Equipment.
FT-6.05 Aquifer Pump Testing.
FT-6.06 In-Situ Hydraulic Conductivity Testing.
FT-6.07 Piezometric Head Measurement and Groundwater Contour

i Mapping.
1 FT-7.01 Groundwater Monitoring Point Installation.

FT-7.02 Groundwater Sample Acquisition.
1 F T - 7 . 0 3 Soil and Rock Sample Acquisition.

FT-7.04 Management of Sampling and Preparation of Required
Forms.

t F T - 7 . 0 5 Sample Identification and Chain-of-Custody.
FT-7.05 Sample Preservation. \
FT-7.07 Sample Packaging and Shipping. . ̂ —'
FT-7.08 Surface Water and Sediment Sampling.

I FT-7.09 Soil Sampling in Test Pits and Trenches.
• FT-7.10 On-Site Water Quality Testing.

FT-12.01 Decontamination of Chemical Sampling and Field
f Analytical Equipment.

FT-13.01 Preparation, Approval, and Submittal of Periodic Field
Reports.

, FT-13.02 Forms Used in RI Activities.
I FT-13.03 Site Logbook.

HS-1.02 Decontamination.
HS-1.06 Control of Contaminated Material.
HS-1.12 Incident Investigation and Reporting.
Note: Copies of the REM III Program Field Technical Guidelines

are available at EPA Region III, EPA Central Regional
Laboratory, and at the site command post.



Designation: 0 ISM-t4

Standard Method for
PENETRATION TEST AND SPLIT-BARREL SAMPLING OF
SOILS1

This undard it issued under the fixed deujnjtton D 1X6; the number immediitrly Mlowini the desipuaon indicates the year of
cri(in*> adoption or. m the case ef revision. the year of bo rtvuicra. A cumber m parentheses radicates the year of Its leapprottL
A superscript epsilon d) indicates tn editorial chinje meet the tut revision or leapproval.

1 mcrW Aui Arm appmetl.** use M •linwiri «* r*r Depanmem •ifDtftmt and (or lining m lAr COO /n/n i/5/vivrt(

I. Scope mer by successively lightening and loosening the
1.1 This method describes the procedure, gen- rope turns around the drum.

erally known as the Standard Penetration Test 3-3/"" «*-»* ™* .̂.V?"5111",̂"
(SPT). for driving a split-barrel sampler to obtain **«* J*« ; *"d lort'uc to lhe dfl11 blt whllc dnU'
a representative soil sample and a measure of the ">8» borehole.
resistance of the soil to penetration of the $am- . " If̂ "*̂  essemUy-» device consrn-

ing of the hammer, hammer fall guide, the anvil.
\. 2 This standard may involve IhKardota ma- *nd any hammer drop s>*em.

trials, operations, and tquipment. Thisaandard J-5 ̂ -̂thatp«nonofthednve.«.ght
does noiplrpon 10 addrlss alt of ,he safety f rob. assembly cons.st.ng of the .40±2lb 63.5 ±1
lems associated vithitsuse.lt into response M> "t̂ ct we,ght which ,s successively l,fted and
IV «/ «*o«r «i« this standard* consult and dropped ° pfov?e lhc enet»
establish appropriate safety and hi-alth practices ** •«fnflin« ln° peneiranon.
anddeterJinetheapplicaLyofwdaton-limi. '
w//o« pnor w wFor a specific precautonar>statement see 541 complishes the lifting and dropping of the ham-

1.3 The values stated in inch-pound units are mwfo produce the blow.
to be regarded as the standard. 3'J *™̂/'£»'̂'fc' !«« of th edn«.weight assembly used to guide the fall of the
I. Applicable Documents . hammer.
2.1 ASTM Standards: 3.8 .V-iâ theblowcountrepresentaMonof

and Identifi. «f *f -mber of blows quired to drive to
cation of Soils (Visual-Manual Procedure)-' "Sfler̂ cr thf ,*»? 'nterval of 6 W l8 *•

D4220 Practices for Preserving and Trans- U5,°̂°A. T)<SCl!: ,w, ,. • ̂««mnnnino «rtii ««m«w! 3.9 AV—the number ofblows obtained from
porting So.l Samples each of the 6-in.( 1 50-mm) intervals of sampler

3. Descriptions of Terms Specific w TWs Stand- Penetration (see 7 3).art . . 3.10 number of n>pe turns— the total contact
, ;, „ angle between the rope and the cathead at the3.1 cnw/— that portion of the dme-weight as- —————

semblv which the hammer strikes and through ' ihi»meihoji»umfcMiw,|tirnjkiMo.i<' ̂STMfonnniiu*
which the hammer energv pass,̂  into the drill

3.2 fathead— the rotating drum or windlass Cwrcni nim.* jrpr«»«j Sept. 11. \»M
in the rope<athead lift system ar̂ nd which the Ŝ To !̂lfl.̂,ŵ  -»'»*•» '
operator wraps a rope to lift ami «lrop the ham- : I«'«IM/ »••* •* ».\ni <ua«jjrj>. \,<i IW<M
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beginning of the operator's rope slackening to cave onto the sampler or sampling rods during
drop the hammer, divided by 360* (see Fig. I). sampling.

3.11 sampling rods—rods that connect the 5.2 Sampling Rods—Flush-joint steel drill
drive-weight assembly to the sampler. Drill rods rods shall be used to connect the split-barrel
are often used for this purpose. sampler to the drive-weight assembly. The sam-
3.12 SPT— abbreviation for Standard Pene- pling rod shall have a stiffness (moment of iner-

tration Test, a term by which engineers com- tia) equal to or greater than that of parallel wall
monly refer to this method. "A" rod (a steel rod which has an outside diam-

eter of I'A in. (41.2 mm) and an inside diameter
4. SlgniUcaact and Us* of j IA ja. (28.5 mm).
4.1 This method provides a soil sample for Non I—Recent research and comparative tening

identification purposes and for laboratory tests indicates the type rod used, with stiffness ranging from
appropriate for soil obtained from a sampler that •£*• «* «° '̂ T *•«* ̂JS&L **»
may produce large shear strain disturbance in the "***"* """ "" "* A''value$ * depthi rf » *«
sample.
4.2 This method is used extensively in a great 5-3 SpHi-Barret Sampler—The sampler shall

variety of gectechnical exploration projects, be constructed with the dimensions indicated in
Many local correlations and widely published F* 2-The *»*"* *<* *»» ** of hardened steel
correlations which relate SPT blowcount. or A- and shall be replaced or repaired when it becomes
value, and the engineering behavior of earth- <**"** « distorted. The use of liners to produce
works and foundations are available. a constant inside diameter of 1% in. (35 mm) is

permitted, but shall be noted on the penetration
5. Apparatus record if used. The use of a sample retainer basket
5.1 Drilling Equipmeni-\ny drilling equip- is Pe™itted. and should also be noted on the

ment that provides at the time of sampling a P««n«» word if used.
suitaWv clean open hole before insenion of the NOTE 2-Both theory and available test data suggest
sampleV and ensures thai the penetration test is £££££*incre>se ber*eei1I0 w M * *hen
performed on undisturbed soil shall be accepta-
ble. The following pieces of equipment have 5.4 Drive-Weight Assembly:
proven to be suitable for advancing a borehole 5.4.1 Hammer and Anvil—The hammer shall
in some subsurface conditions. *eigh 140 * 2 ft (63.5 4 1 kg) and shall be a

5.1.1 Drag. Chopping, and Fishtail Bits, less »''•* rigid metallic mass. The hammer shall strike
than 6.5 in. (162 mm) and greater than 2.2 in. the anvil and make steel on steel contact when it
(56 mm) in diameter may be used in conjuction » dropped. A hammer fall guide permitting a
with open-hole rotary drilling or casing-advance- free fall shall be used. Hammers used with the
ment drilling methods. To avoid disturbance of cathead and rope method shall have an un-
the underlying soil, bottom discharge bits are not impeded overiift capacity of at least 4 in. (100
permitted: only side discharge bits are permitted, mm). For safety reasons, the use of a hammer
5.1.2 Roller-Cone Bits, less than 6.5 in. (162 assembly with an internal anvil is encouraged.

mm) and greater than 2.2 in. (56 mm) in diam- Non 3—It n suggested that the hammer fan guide
eter may be used in conjunction with open-hole bepermanentb marked to enable the operator or ia-
rotary drilling or casing-advancement drilling JP««or to judge the hammer drop heuhL
methods if the drilling fluid discharge is deflected. 5.4.2 Hammer Drop System—Rope-cathead.
5.1.3 Hollos-Stem Continuous Flight Augers, trip, semi-automatic, or automatic hammer drop

with or without a center bit assembly, may be systems may be used, providing the lifting appa-
used to drill the boring. The inside diameter of rams will not cause penetration of the sampler
the hollos-stem augers shall be less than 6.5 in. while re-engaging and lifting the hammer.
(162 mm) and greater than 2.2 in. (56mm). 5.5 Accessory Equipment—Accessories such
5.1.4 Solid. Continuous Flight. Bucket and as labels, sample containers, data sheets, and

Hand Augers, less than 6.5 in. (162 mm) and groundwater level measuring devices shall be pro-
greater than 2.2 in. (56 mm) in diameter may be vided in accordance with the requirements of the
used if the soil on the side of the boring does not project and other ASTM standards.

:» AR30II72
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6. Drilling Procedure not allow the sampler to drop onto the soil to be
6.1 The boring shall be advanced incremen- «ampled.

tally to permit intermittent or continuous sam- 7-'-2 Position the hammer above and attach
pling. Test intervals and locations are normally ê anvil to the «op of the sampling rods. This
stipulated by the project engineer or geologist ma> be done before the sampling rods and sam-
Typically. the intervals selected are 5 ft ( 1 .5 mm) P'er are lowered into the borehole.
or less in homogeneous strata with test and sam- 7J-3 Re» the dead weight of the sampler.
pling locations at every change of strata. i** «nvir- «nd drive **'*"< on the bottom of
6.2 Any drilling procedure that provides a the taring tod apply a seating blow. If excessive

suitably dean and stable hole before insertion of eimings are encountered at the bottom of the
the sampler and assures that the penetration test bonng. remove the sampler and sampling rods
is performed on essentially undisturbed soil shall from the bonng and remove the cuttings.
be acceptable. Each of the following procedures 7- '-4 Mark «he drill rods in three successive
have proven to be acceptable for some subsurface 6-in. (O.I S-m) increments so that the advance of
conditions. The subsurface conditions antici- the sampler under the impact of the hammer can
pated should be considered when selecting the be easily observed for each 6-in. (0.15-m) incrc-
drilling method to be used. ment.
6.2.1 Open-hole rotary drilling method. 7-2 Drive the sampler with blows from the
6.2.2 Continuous flight hollow-stem auger I40-|b <«.5-kg) hammer and count the number

method. of blows applied in each 6-in. (0.15-m) increment
6.2.3 Wash boring method. unti! one of the following occurs:
6.2.4 Continuous flight solid auger method. 7-2- 1 A total of 50 blows have been applied
6.3 Several drilling methods produce unac- during any one of the three 6-in. (0.15-m) incre-

ceptable borings. The process of jetting through ments described in 7.1 .4.
an open tube sampler and then sampling when 7-2-2 A total of 10° blows *»« been applied.
the desired depth is reached shall not be permit- 7J-3 Tkm is no observed advance of the
ted. The continuous flight solid auger method sampler during the application of 10 successive
shall not be used for advancing the boring below blows of the hammer.
a water table or below the upper confining bed *•*•« T"* sampler is advanced the complete
of a confined non-cohesive stratum that is under ' 8 in- 1°-45 m) *ithout the limiting blow counts
artesian pressure. Casing may not be advanced occurring as described in 7.2. 1, 7.2.2. or 7.2.3.
below the sampling elevation prior to sampling. 7J Record the number of Mows required to
Advancing a boring with bottom discharge bits effe« each 6 in. (0.15 m) of penetration or frac-
is not permissible. It is not permissible to advance tion ̂ereof. The first 6 in. is considered to be a
the boring for subsequent insertion of the sam- *«*»«* d"**- The sum of the number of blows
pier solely by means of previous sampling with required for the second and third 6 in. of pene-
the SPT sampler. tration is termed the "standard penetration re-
6.4 The drilling fluid level within the boring "stance", or the "\-valuc". If the sampler is

or hollow-stem augers shall be maintained at or *™en >ess than 18 in. (0.45 m). as permitted in
above the in situ groundwater level at all times 7-2-'' 7-2-2* m 7-2-3- ** number of blows per
during drilling removal of drill rods, and sam- each complete 6-in. (0. 1 5-m) increment and per
pling. each partial increment shall be recorded on the

boring log. For partial increments, the depth of
penetration shall be reported to the nearest I in.

7. Sampling and Testing Procedure (25 mm), in addition to the number of blows. If
7.1 After the boring has been advanced to the the sampler advances below the bottom of the

desired sampling elevation and excessive cuttings boring under the static weight of the drill rods or
have been removed, prepare for the test with the the weight of the drill rods plus the static weight
following sequence of operations. of the hammer, this information should be noted
7.1.1 Attach the split-barrel sampler to the on the boring log.

sampling rods and lower into the borehole. Do 7.4 The raising and dropping of the 140-lb
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(63.5-kg) hammer shall be accomplished using 8.1.1 Name and location of job.
either of the following two methods: 8.1.2 Names of crew.
7.4.1 By using a trip, automatic, or semi-au- 8.1.3 Type and make of drilling machine:

tomatic hammer drop system which lifts the 140- 8.J .4 Weather conditions.
Ib (63.5-kg) hammer and allows it to drop 30 ± 8.1.5 Date and time of start and finish of
1.0 in. (0.76 m ± 25 mm) unimpeded. boring.
T 1.2 By using a cathead to pull a rope at- 8.1.6 Boring number and location (station

tached to the hammer. When the cathead and and coordinates, if available and applicable):
rope method is used the system and operation 8.1.7 Surface elevation, if available.
shall conform to the following: 8.1.8 Method of advancing and cleaning the
7.4.2.1 The cathead shall be essentially free of boring. *

rust. oil. or grease and have a diameter in the 8.1.9 Method of keeping boring open.
range of 6 to 10 in. (150 to 250 mm). 8.1.10 Depth of water surface and drilling
7.4 J.2 The cathead should be operated at a depth at the time of a noted loss of drilling fluid.

minimum speed of rotation of 100 RPM. or the and time and date when reading or notation was
approximate speed of rotation shall be reported made.
on the boring log. 8.1.11 Location of strata changes.
7.4.2.3 No more than 2'/« rope turns on the 8.1.12 Size of casing, depth of cased portion

cathead may be used during the performance of of boring.
the penetration test, as shown in Fig. I. 8.1.13 Equipment and method of driving
NOT! 4—The operator should generally use either sampler.

IVi or 21/. rope turns, depending upon whether or not 8.1.14 Type sampler and length and inside
the rope come* off the top <l% turns) or the bottom diameter of barrel (note use of liners).
(2% turns) of the cathead. It is general)}- known and a i ic c:-. ,._. ,_j .«.;... iMMt. „«• ,v.
accepted that 2% or more ropf turns considerabl) 8-':.15 ** '"?' and sectlon Icn«tn of the
impedes the fan of the hammer and should not be used sampling rods, and
to perform the test The cathead rope should be main- 8.1.16 Remarks. J
tained in a reUuvd\ dry. dean, and unfrayed condition. 8.2 Data obtained for each sample shall be —̂̂
7.4.2.4 For each hammer blow, a 30-in. (0.76- recorded in the field and shall include the follow-

m) lift and drop shall be employed b> the oper- In8:
ator. The operation of pulling and throwing the 8~' P̂1* dfPtn and- '"utilized, the sample
rope shall be performed rhythmically without "««*"•
holding the rope at the top of the stroke. 8-2-2 Description of soil.
7.5 Bring the sampler to the surface and open. 8-2-3 Strata chan*es within sample.

Record the percent recovery or the length of 8-2-4 **m$n penetration and recovery
sample recovered. Describe the soil samples re- len/!.. „ ' ,
covered as to composition, color, stratification. 8-2-5. Number of b'ows per 6-in. (0.15-m) or
and condition, then place one or more repre- P*™*1 increment
sentative portions of the sample into scalable
moisture-proof containers (jars) without ram- *• P*«fak» and Bias
ming or distorting any apparent stratification. 9.1 Variations in A-values of 100 5 or more
Seal each container to prevent evaporation of soil have been observed when using different stand-
moisture. Affix labels to the containers bearing ard penetration test apparatus and drillen for
job designation, boring number, sample depth, 'adjacent bonngs in the same soil formation. Cur-
and the blow count per 6-in. (0.15-m) increment, rent opinion, based on iield experience, indicate*
Protect the samples against extreme temperature that when using the same apparatus and driller.
changes. If there is a soil change within the A-values in the same soil can be reproduced with
sampler, make a jar for each stratum and note a coefficient of variation of about 105.
its location in the sampler barrel. 9.2 The use of faulu equipment, such as an

extreme!) massive or damaged anvil, a rusty
8. Report cathead, a tow speed cathead, an old. oily rope.
8.1 Drilling information shall be recorded in or massive or poorlv lubricated rope sheaves can

the field and shall include the following: significant!) contribute to differences in A-values ., D o n 1 I 111
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obtained between operator-drill rig systems. delivered into the drill rods from the sampler and
9.3 The variability in A-values produced by adjusting \onthebasisof comparative energies.

different drill rigs and operators may be reduced A method for energy measurement and .V-value
b> measuring that part of the hammer energy adjustment is currently under development.

(«) counierdoclwix fetation
approximately IV. turns

1*1 <torl»ise rotation Section B-8
approunuiet) 2M tuna

FIG. I fcfioitlow *f iW >tobcr «f Rop* Ttrm and the »•»»» lor («) ConirrctocUiM Rotaiioi tW U) Cloctviw Romiw «f
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Designation: D1587-M

Standard Practice for
THIN-WALLED TUBE SAMPLING OF SOILS1

This standard i* issued under the fined designation 0131'; the number immediate!) following the designation indicates the )earof
original adoption or. in the case of revision, the tear of last revision. A number in parentheses indicates the tear of last rcapproval.
A superscript epsilon lit indicates an editorial change since the last revision or reapprovaL

Tnit fraiiut rut Arm tppmtd for tat *i »f"uiet of the Department afDttmse tndfor Knag in tkt DOO Indn tfSpmfKttiom
and Standard*.

1. Scope sampled: and that does not hinder the penetra-
I. I This practice covers a procedure for using tion of tne thin-walled sampler. Open borehole

a thin-walled metal tube to recover relatively diameter and the inside diameter of driven casing
undisturbed soil samples suitable for laboratory or hollow stem auger shall not exceed 3.5 times
tests of structural properties. Thin-walled tubes 'he outside diameter of the thin-walled tube.
used in piston, plug, or rotary-type samplers. *2 Sampler Insertion Equipment, shall be ad-
such as the Denison or Pitcher, must comply equate to provide a relatively rapid continuous
with the portions of this practice which describe penetration force. For hard formations it may be

{ the thin-walled tubes (5.3). necessary, although not recommended, to drive
NOTE Î This practice docs not Apply lobncnuscct _ _ _.....,.._.. \ ... *within the above samplers. 5-3 Thin-K ailed Tubes, should be manufac-

' • t * •• 1.1 n tured as shown in Fig. I. They should have an2. Applicable Documents *j j- t + * • * *. t\ j . outside diameter of 2 to 5 in. and be made of
2.1 ASTM Standards: metal having adequate strength for use in the soil
D 2488 Practice for Description and Identifi- and formation intended. Tubes shall be dean

I cation of Soils (Visual-Manual Procedure)2 and free of all surface irregularities including
D3S50 Practice for Ring-Lined Barrel Sam- projecting weld seams.

pling of Soils2 5.3. | Length of Tubes—See Table I and 6.4.
D4220 Practices for Preserving and Trans- 5.3.2 Tolerances, shall be within the limits
porting Soil Samples2 shown in Table 2.

3. Summary of Practice 5-3-3 ln"de <̂ lf"ranee Ratio, should be t %
... ... j- _. j i • t °r as specified by the engineer or geologist for
3.1 A relatively undisturbed sample is ob- ,̂  ĵ, .nd for™tioR ,o be sampled GeTenlly,

tamed by pressing a thm-walled metal tube into ,he jn$ide dcatance ratjo ̂  $hou,d jncreasc
the in-«tu soil, removing the sotl-filled tube, and wfth ̂  jncrcase ifl plajtidty of ̂  wi, Mv
sealing the ends to prevent the soil from being ^̂ ^ ^ F̂  , for definition of inside clear-
disturbedttr josing moisture. ance ratio
4. Significance and Use 5.3.4 Corrosion Protection—Corrosion.
4.1 This practice, or Practice D 3550. is used whether from galvanic or chemical reaction, can

when it is necessary to obtain a relatively undis- d2"13*6 or destroy both the thin-walled tube and
turbed specimen suitable for laboratory tests of the «ample. Severity of damage is a function of
structural properties or other tests that might be —————
influenced by SOil disturbance ' This ponice» under the jurisdiction of ASTMCotnminee

t> It on Soil and Rock and e the direct icsponsibitiiy of
c Aanintm Subcommittee Oil.02 on Sampling and Related Field Testing3. Apparatus fcr Sal Investigations.

I 5.1 Drilling Equipment—Any drilling equip- G»ntm edition approved AW IT. IM3. ̂*J<*ed October
ment may be used that provides a reasonably ŷ̂ Jr̂ ji'1*1'1'1'11**01517"

, clean hole: that does not disturb the soil to be * Annual i,»* of ASTM Stendardt. Voiww
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time as well as interaction between the sample pabilitiev transportation problems, and commercial
and the tube. Thin-walled tubes should have Vailabil"> oflu£« *>' general!) limit maximum prac-
some form of protective coating. Tubes which «• "̂ "» »those stow. « TaMr I.
will contain samples for more than 72 h shall be 6.5 When the formation is too hard for push-
coated. The.type of coaling to be used may vary type insertion, the tube may be driven or Practice
depending upon the material to be sampled. D 3550 may be used. Other methods, as directed
Coatings may include a light coat of lubricating by the engineer or geologist, may be used. If
oil. lacquer, epoxy. Teflon, and others. Type of driving methods are used, the data regarding
coating must be specified by the engineer or weight and fall of the hammer and penetration
geologist if storage will exceed 72 h. Plating of achieved must be shown in the report. Addition- .
the tubes or alternate base metals may be sped- ally, that tube must be prominently labeled a
fied by the engineer or geologist. "driven sample."
5.4 Sampler Head, serves to couple the thin- 6.6 In no case shall a length of advance be

walled tube to the insertion equipment and. to- greater than the sample-tube length minus an
gether with the thin-walled tube, comprises the allowance for the sampler head and a minimum
thin-walled tube sampler. The sampler head shall of 3 in. for sludge-end cuttings.
contain a suitable check valve and a venting area NOT» 4—The tube ma> he routed to shear bottom
to the outside equal to or greater than the area of the sample after pressing is complete.
through the check valve. Attachment of thehead 6.7 Withdraw the sampler from the formation
to the tube shall be concentric and coaxial to M ottr̂  „ ̂ fele in mdn to minjmize
assure uniform application of force to the tube disturbance of the sample

I by the sampler insertion equipment.
6. Procedure 7- ̂P""50" *» Shipment

1 6 . 1 Cean out the borehole to sampling cle- , '•' UP°n removal of the tube, measure the
vation using whatever method is preferred that ""g.of ai??le "!the tube- Remove th* **>
will ensure the material to be sampled is not turbed material in the upper end of the tube and
disturbed. If groundwater is encountered, main- "T635"/8 *«lm** *&m *? *? »PI*r end of

I tain the liquid level in the borehole at or above th* jube- Remove at least I m. of material from
I ground water level during the sampling opera- lhf. '°wcr «* of the tube. Use this material for
1 *lon soil description in accordance with Practice

6.2 Bottom discharge bits are not permitted. "J 2488. Measure the overall sample length. Seal
I Side discharge bits mav be used, with caution. the ?o*er end of the '"be. Alternatively, after
1 Jetting through an open-tube sampler to clean measurement, the tube mav be sealed without

out the borehole to sampling elevation is not remova' °f so'1 fro.m the end* of the «»be if so
permitted. Remove loose material from the cen- directed by the engineer or geologist.
ter of a casing or hollow stem auger as carefully Nor* 5—Field extrusion and packaging of extruded
as possible to avoid disturbance of the material ̂ ^̂ £̂ ^̂ £5̂  *****
to be sampled. NOTE 6—Tubes sealed over the end* a opposed to

Non 2—Roller bits are available in downwaro- those sealed with expanding packer* should contain
jetting and diffused-jet configurations. Downward-jet- end padding in end voids in order to prevent drainage
ting configuration rock bits are not acceptable. Diffuse- or movement of the sample within the tube.
jet configurations are generallv acceptable. 7, p̂ ^ and jmrned,atel> afrjx ,abe|, or

6.3 Place the sample tube so that its bottom apply markings as necessary to identify the sanv
rests on the bottom of the hole. Advance the pie. Assure that the markings or labels are ade-
sampler without rotation bv a continuous rela- quate to survive transportation and storage.
tivel) rapid motion.
6.4 Determine the length of advance b> the 8. Report

| resistance and condition of the formation, but g.| The appropriate information is required
the length shall never exceed 5 to 10 diameters as follows:
of the tube in sands and 10 to 15 diameters of K.I.I Name and location of the project.

I i h e tube in clays. 8.1.2 Boring number and precise location on
Noil 3—Weight of sample, laboratory handling ca- project. AR3QI 178
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1 8 . 1 . 3 Surface elevation or reference to a da- time measured.
turn. 8.1.10 Any possible current or tidal effect on
8.1.4 Date and time of boring—start and fin- water level

ish. 8.1.11 Soil description in accordance with
8.1.5 Depth to top of sample and number of Practice D 2488.

sample. 8.1.12 Length of sampler advance, and
8.1.6 Description of sampler size, type of 8.1.13 Recovery: length of sample obtained.

metal, type of coating.
8.1.7 Method of sampler insertion: push or 9, Precision and Bias,

drive.
8.1.8 Method of drilling, size of hole, casing. 9.1 This practice does not produce numerical

and drilling fluid used. data: therefore, a precision and bias statement is
8.1.9 Depth to groundwater level: date and not applicable.

TABLE I Suitable Tkia-WalMSMlSMtpleTibc*' TABLE 2 Dineosiowl Tckraaen fcr TtUa-Walbd Tibn
Outside diameter Nominal Tube Diameters from Table I' Tolerances, in.

mm JO.I 76.2 U7
Wall thickness: Diameter
B»| It 16 II Outside diameter +0.007 +0010 +0015
in 0.0*9 0.065 0120 -0000 -0000 -0.000
mm I.M 1.65 1.0} Inside diameter +0000 +0000 +OOOO

Tube length: -0007 -0.010 -OOlS
m. J6 36 54 WjJI thickness ±0007 ±0010 ±0.015
m 0.91 091 1.45 O»a!it> 0.015 0.020 0.030

Clearance ratio.«» I I I Sinightness OOJO/ft 0.030/ft 0.030. ft
* The three diameters recommended in Table I are indicated • Intermediate or larger diameters should be proportional

for purposes of standardization, and an not intended to indicate Tolerances sho»n are essentially standard commercial manu-
that sampling tubes of intermediate or larger diameters are not bcturingtoleranccsforieamlcssiKel mechanical tubing. Specif*
acceptable. Lengths of tubes sho*n are illustrative. Proper onl> two of the first three loleraiKCs: that is. O.O. and I.O.. or
kngths to be determined as suited to field conditions. O.O. and Wall, or I.D and Wall

HR30I179
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"t Mounting Hole*

NOTI l—Minimum of two mounting holes on opposite sides far I to Vi in. sampler. *
Sew 2—Minimum of four mounting holes spaced at 90" for samplers 4 m. and larger.
NOTI J—Tube held with hardened srrtwv •
Nnri 4—Two-inch outsidr-diameier tubes are specified with an l*-pgewallthicLnesstocMnph with area ratiocnteria accepted

for •undisturbed samples.* L'sen are advised that such tubing is difficult to locate and can hr ettremeK etpensivr in small
auantnm Siturn-gage lubes art grnerall) readiK available

___________Metric tquhtltatt_________
in. mm
». *77
*r 12.7
I 25.4
J 50.1
3'; (1.9
4 101.6

FIG. I

I Tnr Amenta* Sacten tar Truing and Matrrtgh tain nopmitifn mprtlmf tht rolidtn nf em potent nfnli oumedin cimneeinm
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APPENDIX C

REM III PROGRAM FORMS

Guidelines

FT-7.05

FT-13.02

FT-13.02

FT-13.02

FT-7.05

FT-7.05

•Substituted for
FT-7.02
and FT-7.02

FT-13.01

QA Project Plan
FT-13.01

FT-7.04

FT-6.05

FT-6.05

FT-6.07

•Substitute FT-6.02

•Substitute FT-13.01

•Substitute FT-7.01

•Substitute FT-7.01
FT-7.05

FT Guideline
Attachment

Number

Attachment C-3

Attachment B-20

Attachment B-16
Attachment B-17

Attachment A
Attachment B

Attachment A
Attachment C
Attachment C
Section IS

Attachment D-l
Attachment J
Attachment B

Attachment A
Attachment A
Attachment A

Attachment B-l

Attachment D
Attachment C

Attachment E

Title of Form

Chain-of-Custody Record Region III

Analytical Services Packing List
Organics Traffic Report

Inorganic Traffic Report
Sample Label
Sample Identification Tag

Sample Log Sheet (Groundvater)
Sample Log Sheet (Soil/Sediment)
Sample Log Sheet (Surface Hater)
Weekly Field Summary Report
Field Change Request Form

Equipment Calibration Log
Project Sample Summary
Data sheet for pumping test
(observation veil) or in-situ
Hydraulic Conductivity Test
Data Sheet for Pumping Test

Groundvater Level Measurement
Boring Log

Daily Record - Subsurface
Investigation
Bedrock Monitoring Well Sheet

Overburden Monitoring Well Sheet
Receipt for Samples
EPA Sample Shipping Log for all
Samples sent through CLP

*NUS forms are being substituted for these guidelines.

AR30H83
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TYPE c* ACTIVITY (CIRCLE ONEJ
SUPERFUNO-PA SI 551 RIFS «0

NPiO C1M 3THER
NQN.sgp'!BPV'«o— , , .. . "*"><

0
RA ER
MM̂ «B-i-M

DGRAM

SITE NAME

CITY. STATE. SITE SPILL 10:

REGION NO SAMPLING COMPANY ®

SAMPLER: (NAME)

CLP
SAMPLE
NUMBER

(FROM LABELS)

-

SA
MP
LE
 D
ES
CR
IP
TI
ON
 &

(F
fl
OM
BQ
X 
t)
 
^

1 
g 

3 
4 

S 
6 

y
CO
MC
EN
IR
AI
IO
N 
<d

1
 •

 I
OM
H.
ua
 H
 »
MG
H|
£«
£|

SHIP TO:

Am«-

SAM

BEG

Q SAMPLE DESCRIPTION <
(ENTER IN BOX A) 4. SOL
1. SURFACE WATER 9. SEDIMENT
2. GROUND WATER 1 OIL (SAS)
3. LEACHATE 7 WASTE (SAS)

TRIPLE VOLUME REQUIRED FOR MATRIX

PUNQ DATE- 3> SHIP MEDIUM AND HIGH CONCENTtUTiCN
SAMPLES IN PAINT CANS

IN' SNO-

OATESH

AIRBILL *
O

RAS
ANALYSIS

3

f

i:Ii

Bpep. , . . CAM

SPECIAL
HANDLING

•IER: ___ 2

STATION
LOCATION

SEE REVERSE FOR ADDITIONAL
INSTRUCTIONS

\
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A CO-TTIUCT LABOtUTOffY PROGRAM
———« MANAGEMENT OfnCÊ feĵ ;̂
P O BOX Bll?; ALEXANDRIA: VA 2231
JOXSS7 2«9«& FIS 55724

CASE NO: I SAS SO
! _̂ »*-v̂ «̂— -•_.,,„ « ,... ,..,„:„ ™-, „,.„-.*»»,««___«___________ I "F APPuCABiE)

SUPERFUNO-PA si ESI RIFS RO
NPLO C&M OTHER

NON-SUPERFUNO- •«»»<

0
RA ER

XRAM

SITE NAME

CITY STATE SITE SPILL ID:

REGION no SAMPLING COMPANY 9
SAMPLER (NAME)

CLP
SAMPLE
NUMBER

(FROM LABELS)

/

SA
MP
LE
 D
ES
CR
IP
TI
ON
 

At
(F
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M
 B
OX
 f
)
 

W
1

2
3

4
5

6
7 •If

. 1
_ c
if
faii

0

TO
TA
L 
ME
TA
LS

ATTI

»TO:

u-

$ SAMPLE DESCRIPTION
(ENTER IN BOX A) 4 SOIL
1 SURFACE WATER S SEDIMENT
2. GROUND WATER f 0>L iSAS)
3 LEACHATE 7 WASTE SAS)

DOUBLE V(fipuresoup>LUME REQUIRED FOR MATRIXUCATE AQUEOUS SAMPLE
SAMPLING DATE. it,

^ SHIP MEDIUM AND HIGH CCNCENTRA- CN
SAMPLES IN PAINT CANS

BPflIN rwo

DATE SHIPPE

AIRBILL NO- .

o- raBoica 2» SEE REVERSE FOR ADÔ 'CNAL0 ———— CAHHien. ———— INSTRUCTIONS

ftAS
ANALYSIS

1 DI
SS
OL
VE
D

ME
TA
LS

HIGH
ONLY
(SAS)

\ i li i

0
SPECIAL
HANDLING

-

STATION
LOCATION
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ZE[=I\||IJ3 SAMPLE LOG SHEET
—LJ COFPCRATON ^ Monitoring Well Data
OA Haiiiouflon Company 3 0om«stIC We" Oata Ca$f2 Other______

r —— . 3y-
3roject S«:e Name____________ Project Site Number
NUS Sou^e ̂o. Source Location

~otai We;i w*s:r»
Weii Cas.ng Size i Saptn

Static Water Level:
Ore Casing volume.
Start O'jrqe-'hrs.) •
snd'urgethrs.):
"otai Purge Time (mm '
"atai Amount Purqea >gal )
Monitor Reading:

Purge Metnod:
Samoie Method:
Oeotn Samoled:
Sample Date 4 Time:

Sampled 3y:

Signature(s):

. Type of Sampie
C LOW Concentration
'Z3 High Concentration
•13 Grab
C Comoosite
H Grao • Composite

Anaivsn Preservative
i

•

3urge Data
Volume '• aH ! S C. .Temof:C)' Caicr 4 "Vs s r.

' 1 ! !
i " I
i 1
! !

: 1 •
' i !
* 1

! 1

i 1 1
1 !
i i
1 !

1 i

Sample Oata
OH S.C. Temo. (°C) Color iru's.o::/

V J
Observations /Notes:

Organic : -or^ar c
Traffic ̂ toort *
Tig*

t

A3*
OattShieoW
T;mtSftrBO«4 !
Lao

i
Voiurnt • AR30I i qo
''#4M •̂ f-iufTfiLi ** "



NUS SAMPLE LOG 3H=rT

_y

i

Q A HaJliburton Ccrroany
_ surface ion
_ Subsurface Soil -•«« *
L. Sediment '
•̂  Lagoon /Pond 3y
— Otner

Proiec Site Number
N^S:p«r:e-: Source Location

:a.T5.« Ve:.-cc

.
ia.-rpse 3a:« i ".me:

5ar-o:eo 3y

Signatures;.

Type of Sample
"̂  Low Cancentration
•"" Hign Concentration
— Graft
__ Composite

Grao- Composite

ir.aiws-

'
i
i

rpmoos.teSa'roie 3a:a
Sample ! "-me • Cp-pr T*scr pron

* »

.
*
j

i :
t i

1 I i
| l :

Sarrpie Oata •
Color Dticnoticn. {Sana. Cay. Ory. Ment. -.Vtt. i:c , :

• ^

Observations /Notes . . ;
i
Ii

t *
t

2-9»r*.c "er;ar.:
•ra«c '.feet •

T'9* I i
A8«
3atcSniccto '
Timt Snteo«<3 ' •

. ! i .
voiumt i I1 nR^ni 19!
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SAMPLE LOG SHEET
- s*i*, CCRPCPATOSI .... Spring

O A Haftbuftcn :̂ cary p. j"* m ^S*
"* 3y

3'3|ec!SiteNumper
Source Location

:ar"p * Vet.-cc

!Jeo:.-« Sampieo

ia.-rp e Uatif i "'-re-

Sarrpiea 3y

Signatures:

Type of Sample
^ Low Concentration

High Concentration
_j Grao
H Composite
«. Grao -Composite

Analysis 3re«ervative

i
i

Samofe3ata
3H SC. "e-no i:C) -Is-pr J *•.-- j -.

*

>̂

• *

Organic -s';a- 1
••jr'-c -*cort *

'** * \ . :
i

A3*

3atiShioo<4 .
TimtSrioota
'.ao

i

vo,«m. AR3UI lyii •-
: • - v



(Sfcttt 1 c- 2

FT-13.01 RTV.

-TEKLY FIELD SUMMA** REPORT

rate. : P«rsonntl
vt ft their t " '

Sit. Activities:

Ons its

.

MOKDAV

Sit«

w«athtr: __________ Oniita

Sice, Activities*

"ate • . _______ P«r§onn«l.
X«% •:.-.*.• On»it«
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ATTACHMENT C
s~ . (ShMt 2 Of 2}

- FT--.3.01 aiV. 3

** **

SATVUSAY

rate :____________ ?srsonnsl_
•-'•athar:__________ Onsita

Cats) :___________ P«rsonn«l_
wsathsr:__________^ Onsita

• Sits Activities:______________
If _____ I

-ats :__________ Psraonnsl,
vtathar:__________ Onsitft

wtathtr: _________ On»it»



I

-TV ;•• • ••»--.•/ Assur&r.ea ?rs:ect ?lan See-- — t »/- • ••i.-A :-.-.rr»i-. .-». j3..-'~T2*a - aac...a .*„.. .3.5. j. .*.g Saviiis- .73. . -

rig-ire 15-1
2ASCO SERVICES :XCC?.?CRATZ3

CSA.V5E P-ECVEST

i-r.-̂ er.t :,'o. ISASC3 worj C.-

iocaticn-

rsscriptioni

i ^̂ ^
Reaser. 7cr Change:
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j Quality Assurance Manager
1 Sita Manager
v i Field Operations Leader
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•- .-;? rca PVMPiyg TZST fcastim???-*- VTTL
asirirc CCXSCCTIV^TY 755?

Maae of Observer

rriwdsvn aaasursd b

level -seasurisar.t
rafarence point______

Ll .«o.____________- 3arsaetric Pressure
Static water level
before test

ast N'o. ___________ water saaple collected
before test________

iae_____________ after test___

f . ;*stn -a ;rawdpw7<. Corrected Eiipsad
v^tar *-r Haad Drawdown Tiaa

.' ir a T'.*:a rt'_____• ft'____rsrregtion or Head '?t) . iMir.j ?-ar*r'<'
| '-

-.r



-;:.\ SHEET ?;s ?vy?:ys TEST

*'

Xiae of Cbserver
Sischarge seasured by.

measured by
vatsr level aeasureser.t
reference poi.-.t _______

"

2irpsetric Pressure,
Static vater level
before test___

Start r:.r.e_____________ water saaple collected
befsre test ______r-.raticr.______________ after test ————

th tp -lapsed Hanooeter
'-'it«r Trawdcvn r.ae Reading Cischar-je

'•-*• ' **' '"t) "Xinl rrn)____ /gal/Xi.-.'
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•••.•N.VATiR LEVEL XEASUREXENT SHEET

.--:.-:? -VX2 __________ LOCATION MUNICIPALITY

STATE
3TRXZT OR .

LOCATION

HO.
??.E:I?ITATICN ______ EQUIPMENT NAHS _____BAROMETRIC PRESSURE ______ LATEST CALIBRATION DATE _____.

YES ! ! NO

WATER LEVEL
-'ELL OR ELEVATION OF INDICATOR ADJUSTED SRSVK^WATEJ?:E::METER :ATE/ REFERENCE POINT READING DEPTH ..EVAT::V

» All aUvit.sr.a to r.earsst S.31 feet. AR30I200
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fCE

'II Location; 3uc>s County, Pennsylvani*
C. -I:* :r--val *--e: :e:art.re 7;-
j -• - '">. «a;-ies i Assoc. >-"«r:

'

•>. »'•.-:«: loi' :33«p';->g .">: 't.
C. '-id*-.*-/!!! :r:i!<-g ICO ft.

3. •^onitarfij J,el1 li:0 ft.
tl on/Install atf on

4. AddUfenal Well 200 ft.
Construction/Installation

S. FLjsh bunted Protective 13
rising Installation

»( 5. -cr'-«9 aackfill .1̂ 3 ft.

7̂ -IP.

:0 -p.

:i'» ".;-ita--epi ration 15 V.
*:-:by ?Q hp.

;•-' ;f
.:-*i : - J*iU1pH«p 1.351

»: 3 - multiplier 1.5C%

:.a-f:/ D T..":* "3til ;

C3.-r«rts:

I 77——-

NUS Fiel

f'l» i$ '.'stid in So«c$ Approved by: AR30 1 202
( (2) ."flcl-ct ;-antity and Units

'

3Pi11erorRepri$tntativ.



SEDROCK
MONITORING WELL SHEET

A Hailltx-r* "^ WELL INSTALLED IN BEDROCK

-6i.3GSQi.CG.S-

" fB-J . a———;—' 3 OF SURFACE CASING:
gf/»•&

V

k-«——|— 3IAMETER OF HOLE:,
-"* "

PIPE I 0 :
'EOF RISER PIPE:

'•:•/, '
3ACK?'ll.

' A-——!—— s-.SVAT'ON / OEPTM TOP OF SEAL:
=-,««- ii.£VAT:ON/ DEPTH TOP OF BEDROCK

TY9EOFSEAL _____________
BJII

ON / DEPTH TOP OF SAND

£.£VAT,'ON/OEPTH TOP OF SCREEN:

fYPEOFSCSEE.N: '

SLOT SIZE (LENGTH:

10 SCREEN: ____

DIAMETER OF HOLE IN BEDROCK:
CORE / REAM: _____i____

'i4̂ S__pT"—— — C-EVATION' OEPTH BOTTOM SCREEN:

tTl = J11 = ||T ELEVATION / DEPTH BOTTOM OF MOLE:

TYPE OF SANO PACK: ______________
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_ OVERBURDEN
f OA^ ' - ::<-canv MONITORING WELL SHEET

; G-iO'wNO
: ELEVATION

30E.NG I »p£J.
j D£V£.C»V£ST
VgTuoa ———

i
' SLSVAT'ON OF TOP OF SURFACE CASING

s'.sVArONOFTOPOMlSeR PiP£:

STICK-UP TOP OF SURFACE CASING:
ST'CX • J

ID. OF SURFACE CASING:.

RISER PIPS 1.0.

30REHOLE DIAMETER: ____________ ^^/
I

TYPE OF 3ACKFILL;

ELEVATION / DEPTH TOP OF SEAL:

TYPE OP SANO PACK:

AR30120U
ELEVATION / DEPTH BOTTOM OP SCREEN:

ELEVATION / DEPTH BOTTOM Of SAND PACK:
TYPf OF SACKFUL BELOW OBSERVATION
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APPENDIX D

CONTRACT LABORATORY PROGRAM
SAS REQUEST FORMS
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U.S ENVIRONMENTAL PROTICTION AGENCY SAS Number*
CLP SAW>LE HANAGEJCNT OFFICEC

i P.O. BOX 818 - ALEXANDRIA, VIRGINIA 22313
1 PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmlttal Telephone Request •
A. EPA Region/Client: EPA-RegIon III - REH III

B. RSCC Representative: Col Teen Walling
C. Telephone Number: (301) 266-9180
0. Date of Request; September 22, 1988
E. Site Name: Croydon TCE Site, Bucks County, Pennsylvania

Please provide below description of your request for Special Analytical
, Services under the Contract Laboratory Program. In order to lost efficiently
I obtain laboratory capability for your request, please address the following

considerations, 1f applicable. Incomplete or erroneous Information Bay result
In a delay 1n the processing of your request. Please continue response on

| additional sheets, or attach supplementary Information as needed.
k

1. General Description of analytical service requested:
i Analysis of 60 groundwater samples and 21 rlnsate blanks for VOAs by

EPA Methods 601 and 602. Second column confirmation of positives
>1 ug/1 Is required. A purge and trap volatiles analysis of a 5 ml
water sample analyzed on a gas chromatagraph equipped with a Hall
Detector and Photolonlzatlon Detector (PID) Is required.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organlcs or Inorganics; whether aqueous or
soil and sediments; and whether low, medium, or high concentration):

60 low concentration groundwater samples; 3 field duplicate; 3 lab
duplicate; and 21 low concentration rlnsate blanks for a total of 87
work units for VOAs by EPA Methods 601 and 602. Second column
confirmation Is required.

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
action), RCRA, NPDES, etc.):

Superfund - RI/FS - REH III
Account No:

i
SAS Approved By (signature): AR30 I 2 I 0

Date:I



4. Estimated date(s) of collection: •;
November 21 - .December 9, 1988 (3 weeks)

5. Estimated date(s) and method of shipment:
November 21 - December 9. 1988 (3 weeks)

Samples will be shipped dally by overnight air carrier. These
dates are tentative and are dependent on the project remaining on'
schedule. Sampling may continue Into the week of December 12.

6. Number of days analysis and data required after laboratory receipt of
samples:

40 days from receipt of the last sample.

7. Analytical protocol required (attach copy 1f other than protocol currently
used In this program):

EPA Methods 601/602 from "Methods for Organic Chemical Analysis
of Municipal and Industrial Wastewater". EPA-600/4-82-057,
July 1982. Second column confirmation 1s required. Method
Is attached. See Appendix A; Attachments il and 12 for specific
requirements.

8. Special technical Instructions (1f outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

Second column confirmation 1s required. See Appendix A; Attachments
II and 12 for specific requirements.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Cha1n-of-Custody documentation, etc.) If not completed,
format of results will be left to program discretion.

Package format similar to CLP as per Exhibit B, Section II of the
USEPA Contract Laboratory Program, Statement of Work for Organic
Analysis, July 1987 Revision. See Appendix A; Attachments il and
12 and Note 14 for specific requirements.

10. Other (use additional sheets or attach supplementary Information, as
needed):

11. Name of sampling/shipping contact:
Raymond Wattras - NUS Corp.
(412) 788-1080



12. Data Requirements
C ' . Preclclon Desired
v Parameter___ Detection Llalt (+* or Concentration)

Target Compounds - See Note II, Appendix A, Attachment II
Detection Limits - See Note II, Appendix A

13. JJC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Quality Control Check 4 Initially and then per Section 8.2.5 of
Sample 1/10 samples attached method
Blanks I/day of analysis Below method detection

limit.
Matrix Spike 1/10 per Section 8.3 of

| attached method
Matrix Spike Duplicate 1/10 per Section 8.3 of

• attached method
Initial and Continuing Calibration - See Notes 12 and 13, Appendix A and
Attachment 12.

14. Action Required If Limits are Exceeded
As specified In the Attached Appendices and Attachments.

15. Request Prepared By;
Gregory L. Zlmmennan - NUS Corporation - (412) 788-1080
September 22, 1983

16. Request Reviewed B_y_ (CRL use only);

Please return this request to the Sample Management Office as soon as possible
' to expedite processing of your request for Special Analytical Services.
/ Should you have any questions or need any assistance, please contact your
A Regional representative at the Sample Management Office. ARou I L I --



APPENDIX A

NOTE 1.

Target compounds are halogenated volatile compounds from the CLP
TCL plus benzene, toluene, ethyl benzene, xylene isomers,
dichiorobenzene isomers and chlorobenzene. The required detection
limits are 1 (ug/L). sample results indicating levels > 1 (ug/L),
must be confirmed using a second column analysis.
NOTE 2.

EPA Methods 601 and 602 from 40 CFR Part 136 of 10/26/84 with:
A. Initial 3 point calibration^, 20, 40 ppb).
B. One method blank every 12 hours .
C. Calibration check standard run at 20 ppb every 12

hours.
D. Second column confirmation for positives(values greater

than Kug/L)); the second column must be a different
column than the first.

E. Brief description by laboratory on specific procedure.
NOTE 3.

Calculate and compare response of initial calibration and checks
standards. If the % deviation in the response factor comparison
is > than 25%, call DPO Chuck Sands or John scalera at (301) 266-9180
prior to data submission. At the Sample Management Office (SMO),
action determined by the degree of non-compliance may range from:

A. Only noting non-compliance in the report narrative.
B. Requiring a new initial calibration and a reanaiysis of all

samples asssociated with the unusable check standard.

NOTE 4.

Deliyerables include a package format similar to CLP as per Exhibit B,
section II of the USEPA.Contract Lab Program, 10/86 Statement of work
for Organic Analysis including all revisions up to the 7/87 Revision.
Deliverables also includes

1. SAS Request Form.
2. All sample and standard chromatograms and quantitation

- lists.
3. Response factor calculations(initial calibration versus

check standards).
4. Method blanks and duplicate chromatograms and

quantitation lists.
5. All sample calculations.
6. Instrument run logs. n o o o i o i

.̂  7. Narrative identifying instrument model, column* tisicy Wal
I operating parameters. - - - \

8. Chain-of-Custody Forms and sample, packing list.
, #5 -
1 f

I



ATTACHMENT I 1

Target Compound List: G_O"2—
(tt O \ —

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chlorldb
1,1-Dlchloroethene
1,1-Dlchlorlethane
Total-1,2-Dlchloroethene (trans and cts Isomers)
Chloroform
1,2-Dichloroethane
1,1,1-Trlchloroethane
Carbon Tetrachlorlde
Bromodl chl oroinethane
1,1,2,2-Tetrachloroethane
1,2-Dlchloropropane
trans-1,3-01chloropropene
Trlchloroethene
Dlbromochloromethane
1,1,2-Trlchloroethane
cls-1,3-01chloropropene
Bromoform
Tetrachloroethene
Chlorobenzene

*Also optional analysis for:
(a) 1,2*d1ch1orobenzene;
jbj 1,3-d1ch1orob<nz«ne;
(c) 1,4-dlChlorobenzene;
(d) dlchlorodlfluoromethane (Freon) and
(e) trlchlorofluoromethane (Freon)

Please note the first mentioned Freon may coelut* with vinyl chloride
In this method and result In a false positive analysis.

R30I21!*



ATTACHMENT 12

Examples of Actions Related to Data Compliance

A. Example of non-compliance requiring little action: Laboratory
notes non-compliance 1n narrative only, analysis proceeds.

Analysis Is fo* all halocarbons listed In Attachment II,
but trlchloroethene U of primary Interest. Response factor
of 8 romodl Chloromethane changes 30% from Initial calibration
calculation to check standard response factor calculation.
Laboratory must only note non-compliance 1n narrative.

B. Example of non-compliance requiring DPO/SMO action and Intervention:
Analysis Is for trlchloroethene only. There ar« samples with
positive trlchloroethene results. Check standard response factor
(>50S) different from Initial calibration response factor.
Laboratory notifies DPO. SMO requires a new Initial calibration
and reanaiysis of all samples associated with the non-compliant
check standard.

-AR30I2I5
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*trt.*.a m»» t. jww JP to ' flivt BiXê  cw-yx* * SIOTM. • oonouciM iro*t w< -i«fl <o«««-»Wi ti-nemk-w-."*• •-• ' •-• --•-——--—--— •»t-SVa Mfj» o« » *-io •«> >«»<>» •««• i< •
NASA

-
•O9050*'. X* S?0b W4 mutt DM * 7.10 *«i *î h «!nr 14 nemai i
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& Apprn Jices A. B. and C are add.-d to primary column. M-'.hod SZ4 provides MS tubing. non-Teflon thread sealants, or How
Part l jft to rrad ai follows: chromatograph/mass spectrometer (CC/MS) controllers with rubber components in the

i APPEND. X A TO PART 138—METHODS conditions Appropriate for thr q>mlitative ano purge and trap system should be avoided.
I FOR ORO \MC CHEMICAL AN M.YSI3 OF quap'.isa'ive confirmstion of "suit, far most 3^ Samples can be contaminated by
1 MUNICIT.M. A.NO LNDtSTRLU oft,e ̂l̂ f̂ j'̂  IffL'fi'-i, lMnL fusion of vola'ile organics (particular̂WASTEWATER. I'3 Jhf m*thod detection limit JMDL nuorocarbons and methytens chloride)

. "' ' „ , ^ defined in Section 12.1)'foi each parameter through the septun seal into the S4«iple
• Method Ml-Purae*ble Halocarbone is listed m Table 1. The MDL for a specific durinishipment and storage A field rees-tit

11 Th:-m^hod covers the dctermmatioa the sample matrix.
i.« Any modification of this method

The following parsers may be beyond those expressly p»nr>itted. shall be ,?»»•«»•-.•• »!««-«-««.-«.determ-n-d by this method: considered as a major modification subject to 3J Contataination by carry-over can
_____ application and approval of alternate test occur whenever high level and lo» «-•-«

F* . . r r. - _ _ _ . _ __ _ •••M.kl̂ * ••••. •&4**>A*»fr«*fl*J •M-.I«'V««i-,-,-xr. »•«--• C«SN. procedures under 40 CFRlM.4anJ 138.3. samples are sequentially analyzed To re,
"" ^ 1.3 This method is restricted to us«- by or carry-over, the purging device and sample*1> ' ———————————————— _ ______ f>.tf -HI-* l.ttEUH'U I* tCVUIVtajU iW ——- —jr —• s

___ , „, - ^ unjerthesupervisioaofanjlyxta syring* must be rinsed with reagent water
' *££S,T8T'>"7 S'cl M"IM experienced in the operation of a pu-?« and between sample analyses. Whene\»r an
I B r o - w w m v * ' . . 3«f!9 r<4.-» trap system and a gas chromatograph and in unusually concentrated sample is

c»w w-ienoro, ............... waa se-ji-s the interpretation of ga* chromatograms. • encounterel it should be followed by aa
I oSSrŜ  "" — j«3?« '"tooTj Ejch analyst must Jemop-trate the ability to analysis of reagent water to check for cross
I i-criwswivwry ittV'...."'": Ki-e "»-7H generate acceptable results with this method Contamination. For samples containing large
• r~—~_ ».*. sr-w-j using the procedure described in Section tkZ. amounts of water-soluble materials.o«oroi»-i .. .. ......... . . ......... jz-oe

" A» inengasi. bubbled through, e-

oooaî Ia trtPP*(*- A-'1" purging is completed, the trap
TĴ W '• heated and backflushed with the inert gas
7».j*-s to desorb the halocarbons onto • gas t. Safety
'JT'ltJ ehromaiographic column. The gas 4.1 Thetoxicityorcarcinctenicjtyofeecll

chromatograph is temperature programmed to reegent used ta this method has nol beea
separate the halocarbons which are then precisely defined however, each chemical
detectedwith • haiide-specific detector.** compound should be treated u a potential
« The nwthod provide* aa optional gas health hatard. Froa this viewpoint, expoeur*

chromatof-aphie columa tfiat may be helpful to _,„, chemicals must be reduced to the
n resolving the compounds of interest from fawMt pOMibli ,,„, ̂  wh.,tvet mMM
Jaterferences that may occur. available. The laboratory U responsible far
3. Inttrftreneea maintaining a cuirent awareness file of

1. When this « Impurities in the purge gas and OSHA rejulations regirdini thiis*fe
meSod is used to analyze unfamiliar samples organic compounds outgassinj from the handliaj of the chemicals spectBed la
for any or all of the compounds above. plumbing ahead of the trap account for the method. AI

, compound identifications should be majority of contamination problems. The Dandling sn-n« mooiu .i-»u» u*«u« .
I/ supported by al least one additional analytical system must be demonstrated to available to all personnel involved la the
IV_. qualitative technique. This method describes b« free from contamination under the chemical analysis. Addition} references tt̂ x

a , . ^

chromatographic column that can be used to laboratory reagent blanks as described la been identified •• for the information of the
confirm measurements made with the Section S.1.3. The uie of non-Teflon pltstic analyst " >

I r analytical conditions for B second gas conditions of the analysis by running l*1̂?!0'*.!1̂?.'/-!lvii'_-,bl̂.i"d !liv/.

I

I
].:,/
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4.2 The following parameters covered by equivalent. This column was used to develop when the analyst handles high concentrations
thismethoc -ave been tentatively classified the method performance statements in of such materials.
is known or suspected human cr mammtlitn Section It Guidelines for the use of tlternete 6.54 Place tbout9JmL of methanol into
ctrcinogeni: carbon tetrachlortde. column packings ire provided in Section "10.1. a 10-mL ground glass stoppered volumetric
chloroform. 1.4-dichlorobenzene. end vinyl g.s.2 Column 2— 6 ft long x 0.1 in. ID flask. Allow the flask to stand. unstoppered.
chloride. Primtry ittndtrds of these toxic ' sulnleis steel cr glass, picked with . for about 10 minor until ell alcohol wetted
compounds should be prepared in a hood A chemically bonded n-octtne on Portsil-C surfaces hive dried. Weigh the flask to the
NIOSH/MESA approved toxic gas respirator (100/UO mesh) cr equivalent . nearest aims
should be worn when toe analyst handles 844 Detector— Electrolytic conductivity 6A2 Add the assayed reference material:
high concentrations of these toxic compounds, or micncoulometric detector. These types of WA, Uquid— Uiing a 100 M! ivringe.

detectors have proven effective in the immediately add two or more drops of
????£ *»««*««• fcr the parameters tiMyed n£nnce B,terial w ___,,_ tfen

» l»*ted to the acope (Section t.1). The reweigh. Be sure that the drops fell directly
vi-u_a«i MB.Htv „, U««. £??ly£ «-»»*!•*•_ d«tector wtf "'I10 taw fcTalcohol without contacting the neckVial— 25-ou. capacity or itner. develop the method performance statements afih.n«ik.

equipped with ••crew cap with • hole In the to. Section 12. Guidelines for the use of

water wd dry. tlOS-C before use. M S-rtogê -S-mL glass hypodermic with-w"*---.--
Purte and trap system-Thf purge and U Syringe valve-2-way. with Luer ends

trap system consists of three separate pieces (three tachT
of equipment • puling device, trap, end s.7 Syrtige-«-mI. gas-tight with dufroff
desorber. Several complete systems are aow valve. • eavy gas
comraerdaflytvaJlable. s j Bottle- 15-mL acrewop, with Teflon "ig a B.W.I.K î»»t. i« .«!«-,. .»««««The punini device ousl be designed uo liner . M-8 Ij«we-Jn- «"utt 'o wlume. stopper.

SŜ t̂ Twî Ŝr M Biltnce-AnalyticaL capable of Jh«ni?ixbytov«tingtb-fl*sll«yerri.ime.s.
ep, fte faseous head tpace .cmt̂  weSSag MOW «. Calculate the eancentration to M/nL from

between eoe water cdoSm and the trap must •-"r-ieiy »«*™» ««*«•• the net gain in weight. When eompouad
have a total volume ofless than IS mL The AKtagentt puriry is essayed to be M« or greater, the
purge gas nost pass through the water B-t Reagent water— Reagent water is weight can be used Jwtboutwirection to
column as finely divided bubbles with « defined *• a water in which tn Interfered to calculate the eoncentration of the stock
diameter of less tteng mm it the origin. The not observed at the MDL of the parameters of «t«ndtrd Commercitlly prepared stock _
purge gas m«st betetroduotd no more thanS interest standards can be used it tny concentration if
mm from Ibe base of the water column. The e.t.1 Reagent wtter can g« generated by they tre certified by the manufacturer or by
purging device Illustrated In Figure Inets passing tap water through t etrbon filter bed •" independent source. ...
thaw tfeei«a criteria. containing about lib of activated cubon 6.8.4 Transfer the stock etandtrd solution
Ml The bay met be at least 23 along (FUtrtsorb-JOa Ctlgon Corp, cr equivalent). Into • TeBoMealed icrew<ap bottle. Store.

md have ejihaide-diameteT of etleajt 0.105 «.« A water purification system wiA minim̂ beadreace. it -lQto-»*C
In. The trtpBMt be packed to contain the (Millipore Super-Q or equivalent) nay be ind protect from Ught ' ' ,.,
foUowtecmiaimam leagths of tdaorbentt: u used to generate reagent water. ••*• Pr«p« frwh stinô utis weel̂ r for
cm of •ethyltiliooM coated packing (Sectitfn «J Reagent water may also be prepared the six gsses and 2H±loroethylvinyl ether. All
644).T.rcm«fie-dipJ-»yJ«oeoxld« by boiling wate for IS min. Subsequently. . other standirds must be replaced after one
polymer (Section &&2), 7 Jan of silica gel while maintaining the temperature at 90 'C month, or sooner If comparison with check
(Section U.4). 7.7 en of coconut charcoal bubble a contaminant-free Inert gas through standards indicates a problem.
(Section 6J4). If tits not necessary to the water for 1 h. While etill hot transfer the M Secondary dilution atandard»-Using
analyze tor didilorodiOuoromethana. the water to a narrow mouth screw-cap bottle stock standard solutions, prepare secondary
charcoal can be eliminated, tnd the polymer and seal with t Teflon-lined septum and cap. dilution standards in methanol that contain
•action lengthened to IS cm. The minimum U Sodium thJosulfate— (ACS) Granular. the compounds of interest either singly cr
specifications for the trap are illustrated in 6.9 Trap Materials: ' mixed together. The secondary dilution
Figure 2. 6.3.1 Coconut eharcoal-e/10 mesh sieved standards should be prepared ct
&24 The desorber must U capable of . to 26 mesh. Bamebey Cheney. CA-8«0-26 tot concentrations such that the aqueous

rapidly heating the trap to 180 *C The *M-2S49 or equivalent . calibration itudtrds prepared la Sections .
polymer section of the trap should not be 64 J 2.6-Diphenylene «dde polymer— 74.1 or 7.4.1 will bracket the working range of
healed higher than 160 *C and the remaining Tentx. (60/10 mesh), chromatographic grade the analytical system. Secondary dilution
sections should not exceed WO "C The or equivalent . standards should be stored with minimal
deeorber illustrated to Figure 2 meets these 644 Methyl silicons paddnf- S* OV-l haadspace and should U checked frequently
design criteria, on Chromosorb-W (60/60 mesh) or for signs of degradation or evaporation.
8.2.4 The purge tnd trap systsm may be equivalent especially lust prior to preparing calibration

assembled as a separate unit or be coupled to 64.4 Silica gtl— 35/60 mesh. Dsvison. standards from them.
a gas chrooatogJtph as illustrated in Fifure* grade-is or equivalent 6.7 Quality control check simple
3 end 4. e.4 Methanol— Pesticide quslity or concentrate— See Section 14.1.
84 Cu ch-omatograpb— An analytical equlvtlent •/!.»»•-**»

•ysteo complate w«h i temperature 6-5 Slock atuuUrd lolutioas-Stodi KCahbratum
progTammablagasehro-aatogrsphsuitibla standard solutions may be prepared from M Assemble* purge and trtptystem
for en-column to/action and ill required pure standird materials or purchased as that taeet* the specifications_ ____ _ ___ _ _ _. _ _ _ _ _ _ _ Uonl2.
accessories taduding'syringes. analytical eartified'salutionsJPrepare stock standard Condition the trap overniAt Klfcft IJyO I

I columns, gases, detector, and atrip-chart solutions in methinol using assayed liquids Uckflushlî  with an toeng<a'flbVef*t feast
. l recorder. A data fystem to recommended for or gsies as appropriate. Because of the 20 mL/min- Condition the trap for 10 min
V _; measuring peak areas, toxidtyofaomeoftheerganohalldes. once daily prior to sse.

1̂ ^ 84.1 Column 1—6 ft long x 0.1 In. ID primary dilutions of these materials should 7-2 Connect fce purge and trap system to
stainless steel cr glass, packed with rtSP- be prepared in a hood. A WOSH/MESA a gu ehromatograph. The gas cbromatograph
1000 on CarbopackB (60/80 mesh) or tncroved toxic t*s resDirator should be us«l must be operated luim temperature and flow

I r-̂ r
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rate conditions equivalent to those giveaia (AJ(CJ modiflcatioa is msde to the method, the
Tablet. Calibrate the purge and trap-gas - RF_. t"-H*"-> analyst is reqmred to repeal the procedure -n
chromatographic system using either the (AJ(CJ Section 9.2. •
external standard technique (Section 7.3) or 8.1.3 Each day. the analyst must analtze a
the internal standard technique (Section 7.4). • reagent water blank to demonstrate that
7.3 External standard calibration where: . interferences from the analytical system are

procedure: A, » Response for the parameter to be under control.
7.3.1 Prepare calibration standards al a measured. 8.1.4 The laboratory must oa aa ongoing

miminum of three concentration levels for A.* Response for the internal standard. basis, spike and analyze a minimum of 10% of
each parameter by carefully adding 20.0 pL of C. -Concentration of the internal all samples to monitor and evaluate
one or more secondary dilution standards to standard. laboratory data quality. This procedure is*
100. 500. or 1000 mL of reagent water. A 25-nL (".-Concentration of the parameter to be described m Section 8.3.
syringe with 1 0.008 ia. ID needle should be measured. 5.D The laboratory must oa aa ongoing
used for this operation. One of the external If the RF value over the working range is a basis, demonstrate through the analyses of
standards should be at a concentration near. constant (<104RSD). the RFcan be quality control check standards thai the
but above, the MDL (Table 1) and the other assumed to be invariant and the average RF operation of the measurement system ia ia
concentrations should correspond 10 the caa be used for calculations. Alternatively. control This procedure is described ia
expected ran«e of concentrations found ia &• «»«lts caa be used to plot a calibration Sectioa 8.4. The frequency of the check
real samples or should define the working curve ofresponse ratios. AJA^ vs. RF. standard analyses is equivalent to 10* of all
range of the detector. These aqueous 7.S The working calibration curve. samples analyzed but may be reduced if
standards caa be stored up to 24 a. if held ia calibration factor, or RF must be verified 1 oa gpi, recoveries from samples (Sectioa 8.3)
sealed vials with zero headspace as i*Jrl1"'0?in> ,y by ** =«««meat « • meet all specified quality control criteria.
described ia Section 9.2. If nol so stored, they QC cnecksample. 8.1.6 The laboratory must aaintaia
must be discarded after I h. . 7-*». "•?**• ™ °> e*eck ""P1* •• performance record! to document the quality
744; Analyze each calibration standard described ta Sectioa 124. of data that is generated. Thla procedure U

according to Sectioa 10. and tabulate peak *** Anâ rze the QC check sample described ia Sectioa 6.3.
height or area responses versus the •« « """I* «_???,!*,„_ ____.« ,v. « To establish thi ability to jenerata
concentratioa ia the standard, The results • _Ĵ ._%f̂ SŜ SSS»ta? acceptable accuracy and precision, tha
caa be used to prepare a calibration cnrva for 2S2SL£?«2 .̂ 2ffi feSS i. T.M. «ntlv«t mal1 P"*0™ *• fcBowttf
each compound Alternatively, if the ratio of ?̂ Ŝ̂ JSSJŜ S operations.
response to conceatratioa fcalibrattoa factor) *'«™ 2Khi?h/dl?iJŜ ?noL *-"• A quality control (QQ check etmpla

, ia a constant over tha working range «10* J r i f c r « » eoncentrata ia rtq\u«d containini each.
I relative standard deviation. RSD). linietrit» ^̂ ô a£̂ thZf«u£ane«& parametetof interest at a concenttttic* of l«

through tha origia caa ba assumed and the .cardinal to S«E«OII 7 il • rmn**t P"**™ pg/mL la methtnoL Tha QC check saimlaaverage ratio or calibration factor cube «c«i™wfi» oetooa/.*» concentrate must ba obtained from the U 5.
used in placa of a calibration curve. Note: The large number of par«net«t to Environmental Protection Agency. ,
7.4 Internal standard calibration Table 2 pment a substantial probaWUty that Environmental Monitorinf and Support v J

procedure-To use thia approach, tha analyst one or more will not meet 4a calibration Laboratory to Cindnnaa. Ohio, if available, if v~—'
must select one or mora internal standards acceptance criteria when all paramatera ara no, IV,a,Djt fr-m that source, tha QC check
that ara similar ia analytical behavior to tha anaiyzeo. sample concentrate must ba obtained from
compounds of interest The analyst must '•'•* Repeat tte test only for thosa another external source. If not available from
further demonstrate that tha measurement of parameters that failed to meet tha calibration either source above; tha QC check sample
the internal standard ia not affected by acceptance criteria. If the response tor a concentrate must ba prepared by Ilia-
method or matrix interferencea. Because of parameter does not fall within tha ranj» in laboratory using stock standards prepared
these limitation-, no intsmal standard can ba thtoieeond test a new calibration curve. independently from thowwed for
suggested that ia applicable to all samplea. calibration factor, or RP must brprepared tat C1ubrttion.
The compounds recommended for usaaa that puttneter aaordtej to Section 7 J or 7.4. az2 prep,-* a QC check sample to
surrogate spikes la Sectioa 8J have been & Quality control contain 29 ug/L of each parameter by addinf
used successfully as internal standtrda, . ** . ,Eae" wo««tpry mat uses tma:metnodi 200 nL of QC check sample concentrata to
because of their generally unique retention IfĴ ĴJr !?*" „ Sl̂ iSriv SAU 100 mL of reagent watw.times. program, me nummuni requirements 01 tms ĵ Analyze four 5-mLaliquots of the
7.4.1 Prepare calibration standards at a '?̂ ~̂̂ t̂̂ ^̂ .dĴ ^̂ m • well-mlxed QC check sample eccordinf to

minimum of three concentration levels for '«̂!!7f̂pv;̂.7Ĵ .̂3R:f?,_..j Section 10.
each parameter of interest ta described la ,̂̂..r/,« «,,.tftaP-rl. ».££.£!! !̂ L "•* Calculata tha avertgt nwvary (t)Section 7.3.1. ô cumentflataquaHty. Tie laboratory murt m ug/L and tha itandaiddavlatiiarf tha
74-1 Prepare a spiking solution containii* ̂ ,̂̂ 0̂°̂ ^̂^ f«ov«y(s)inM8/Lfor.atliparamrta»of

each of the internal standards using tha . ehieka ijir«imnuidl«ritSuii2hUA.4 Intereat usin| tha four results.
procedures described iaSectionaaj and 6J. BaS±S7SKta rf.tS.tfA. *** Foreachptramsta»comp«»aaadAproceaurei uescnoea in accoone oj via OA n.rfnm.nr. nHf.̂ . t« rf.t.mi-a if iV. -̂̂  ror wca V«mm«w tuatpuw • ut*
Ilia recommended thai the secondary S22*SŜ ilSS?2SSSSL with tha correspondtof acceptanca otterla
dilution standard ba prepared at a . Ŝ S«yorihSm.̂ <f̂ ^̂ 3lt* for pradslon û  accSacji rtipecttTely.
concentrationoflSMg/iLofeacliiatemd SŜ ea iS«t.%̂  o att f̂ toT.blalIfa«d̂ for.arpL«m.t,»
standard compound. Tha addition of 10 uL of SSSaaST«aS* nfflSSSr °* inttrt-t mttl *• •ccaptaacrcrfteria. thastanaara compouna. rae sooiuon ono wt ot ptrformanca. a quality control check OT UJlfr»w•°'m m' «CC«J»«W-OT««.
this standard to M mi of sample or standard am*tbiTtnalwed̂ ?<xSnn that systea performâ  la accepubto and"
ôast.dardwouldb.̂ v.l.atto tô ^̂ ĝ SẐ  Ŝ SlSiZSŜ y
7.44 Anaryza each calibratfoa staadtrd au The analyst niS'maka an initial, any individual «ranaoutslda tha ranga for

according to Sectioa 10. adding 10 pi. of ona-tirae. demonstratioa of tha abiliw to accuracy. a» tha systeapertormaaca a
internal standard spiking solution directly to generate acceptable accuracy and precision unacceptable fot thai parameter
tha syringe (Section 10.4J. Tabulate peak with thia method. Thia ability ia established Note? The large number o{——•
height or area responses sgainst u described in Section 8>1 Tabla 2 present a substaatty...
concentratioa for each compouad and 8.14 Inrecognitibnof advances that are one or mora will fail at least on* of tha
internal standard, and calculate response occurring in chromatography. tha analyst la acceptance criteria whan all parameters art
'acton (RF) for each compound using permitted certain options (detailed ia Sectioa analyzed. .
Equation 1. • 10.1) to improve the separations or lower the 8.2.9 Whea ona or mora ol maparametan
Equation l. cost of measurements. Each time such a tested fail at least ona of tha sccepteac*

3012.18
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criteria, the analyst must proceed according standard containing each parameter that" effectiveness of the method in dealing with
to Section 84.6.1 or 8.2-34. failed the en lent must be tnelyzed is etch simple matrix by spiking each sample.
6.2.6.1 Locate and correct the source of • described to Section 8.4. . standard, and retgent water blink wit!,

the problem end repeat the test for til 8.4 If tny parameter fails the acceptance surrogste btloearbons. A combination ef
parameters of interest beginning with Section criteria for recovery in Section 8.3. a QC bremochloromethtne. 2-bromo-l-
644. check sttndard containing etch parameter chJoroproptne. and 1.4-dichlorobulane is
8.2.64 Beginning with Section 8.24. repeat that failed must be prepared tnd tntlyzed. recommended to cncomptss the fange of the

the test only for those parameters that failed Note: The frequency for the required temperature program used to this method.
to meet criteria. Repeated failure, however. tntlysia of a QC check standard will depend From stock standard solutions prepared is in
will confirm t general problem with the upon the number of parameters being Section 6.5, tdd a volume to give 730 jig of
measurement tystem. If this occurs. locate simultaneously tested, the complexity of the etchsurrogste to 45 mL of reagent water
and correct the source of the problem and sample matrix tnd the performance of the contained to t SO-mL volumetric disk, mix
repeat the test for ill compounds ef interest laboratory. If the entire list of parameters to tnd dilute to volume for t concentration of IS.
beginning with Section 844. Table 2 must be meisund to the sample to ng/pL. Add 10 jiL ef this surrogate spiking
84 The laboratory must en an engotog Section 64. the probability that the analysis solution directly into the 8-mL syringe with

basis, spike at least 10* ef the samples from ef a QC check standard will be required to every sample and reference standard '
each sample site being monitored to assess high, to this case the QC check sttndtrd analyzed. Prepare t fresh surrogate spiking
accuracy. For laboratories analyzing one to should be routinely analyzed with the spiked solution on a weekly basis. If the internal
ten samples per month, at least ona spiked ttmple. • standard calibration procedure to being used.
atmple per month to required. 6.4.1 Prepare the QC check standard by the surrogate compounds may be added
8.3.1 The concentration of the spike to the adding 10 pL of QC check ttmple concentrate directly to the internal standard spiking

sample should be determined is follows: (Sections 8.2.1 or 64.2) to 8 mL of reagent solution (Section 7.4.2).
64.1.1 IL aa to compliance monitoring, tha water. The QC check standard needs only to .

concentration of a specific parameter to the contain the parameters that failed criteria to *• Sample Collection. Preservation, end
sample to being checked against a regulatory the test to Section 64. Handling
concentration Umit the apika should be at 6.44 Analyze the QC check standard to c.i All samples must be iced or
that limit or 1 to S times higher than the determine the concentration measured (A) of refrigerated from the time of collection until
background eoncent«tion.determined to etch parameter. Calculate etch percent tntlysis. If the sample contains free or
Section 644, whichever concentration would recovery (PJ ts 100 (A/T)*. where T to the combined chlorine, tdd sodium thiosulfate

j be larger. tree value ef the atandard concentration. preservative (10 mg/40 mL to sufficient for up
5 J 64.14 If the concentration ef a apecific 8.44 Compart the percent recovery pJ to 8 ppm CbJ to the amply aample bottle just
1 parameter to (he atmple to not being checked for each parameter withithe contspondtag prior to ahipptog to the sampling site. EPA

against a limit specific to that parameter, the QC acceptance criteria found to Time 2. Methods 330.4 and 330.5 may be used for
, ; spike should beet 20 »»g/L or 1 to 8 times t̂y*???'**?̂  f<!ijed thetestta measurement of residual chlorine.«Reld test

higher than the background concentration Section 64 aeefl to be compared wltt ttese kits are available for this purpose.
determined fa Section 64.2. whichever criteria, fftneirecovery or any sucnparameter M Grab atmples must be collected to
concentration would be larger. J*£j°"™,1̂ ^̂ !̂  IKSLSt.,., i. I1"1 containers having t total volume ef at
8.3.2 Analyze one 8*nL ttmple aliquot to Ŝ̂ Ŝ SSSf̂ SiŜ Ŝ̂  «*st« mL Fill the timple bottle just to

determine the background concentration (B) S«ftK.̂ .̂̂ w««̂ ^ overflowing to such i manner that ao tir
of each parameter, fcnecemiy. prepare! Srr̂ ŵ n̂iflvKMlS far «h.t bubbles pass through the sample is the bottle
aew QC check sample concentrate (Sectioa SZSw ta tf>f̂ B?,̂ .mB5 u .u.n.rt '• being filled. Sealthe bottle so that ao tir
64.1) tppropritta for the background £J™*"» *•J£2£2 fâ j.terTP ->-b°le- •» entrapped to it If preservative
concentration* to 6e atmple. Spike a second ^̂ ŷ *SŜ ie"tgaaar has been added, shake vigorously for 1 min.
8-mL, tample aliquot with 10 *L ef the QC «*»U Â Ŝ fSe OC B«»ram for ihe - Maintain the hermetic eeil on the sample
&±™*?au**™*'*A.ualy?.ttt?.. UbVratov:»«tî aĉ ĉ w.stewater bottle mtil time of analysis. .

samples must be assessed and records must ••* ~* samples must oe anaiyzea wittm
be maintained. After the analysis of five 14 days ef collection.*
spiked wastewater samples as to Section 6.3. taPncedun

644 Comp«etb.feri«nt-coveryfP)for Ŝ ŜilRŜ SfflScS -« T.blelaumm.rizesth.
each parameter with the corresponding QC rwvewEXressthi accuracy recommended operating conditions for fte
acceptance criteria found to Table t These ejMsSentaseB«ti«r««̂ »nrteterval f •• ehromatograph. Included to this table ara
acceptance criteria wen calculated to ^mf-^tof^ Sr««fiWinds.«l(«. ' estimated retention times and MDL thtt can .
include in allowance for error to for example the tccuracy interval is • be achieved under these conditions. An
measurement of both the background and axpressed aa 70-110% Update the accuracy example of the separations tchieved by
ipikeconcentntionL assuming a spike to assessment for each parameter en a regular Column I to ihown to Figure*. Other picked
bickground rttio of 8:1. This error will ba. btsto (e«. tfter each five to ten new accuracy columns, ehromatographic conditions, or
accounted for to the extent that the analyst's measurements). detectors may be used if the requirements ef
ipike to background ratio approaches 8:1.'If 14 It to recommended that the laboratory Section 64 an mat
spiking was performed at a concentration gdopt additional quality assurance practice! ia2 Calibrate the system daily as
lower than 20 Mi/L. the analyst must use foruse with this method. The specific described to Section 7. .
either the QC acceptance criteria to Tablet practices that are most productive depend 10-3 Adjust the purge gss (nitrogen or
or optional QC acceptance criteria calculated upon the need* of the laboratory and the helium) flow rate to 40 mL/min. Attach the
for the specific spike concentration. To nature ef the sampler Field duplicates may trap inlet to the purging device, and ict the.
calculate optional acceptance criteria for tha be analyzed to assess tha precision of the purge and trap system to purge (Figure 3).
recovery ef a parameter (1) Calculate environmental measurements. When doubt Open the syringe valve located on the
accuracy (XI using the equation to Table 3. exists ever the identification ef a peak ea the purging device aampla introduction needle.
•ubstitut&g tha tpike concentration (T) for C ehromatogram. confirmatory techniques such 10.4 Allow die sample u come to ambient
J2) calculate overall precision (SI usinithe as gts chnmttography with a dissimilar temperature prior to totrofluCfcgTt ft tie O I Q
equation to Ttble 3. substituting X'for X: (3) column, specific element detector, or mass ayrtoge. Remove the plunftrl&ou *4-iL»- ' -*
cilcultta the range for recovery it the spike spectrometer must be used. Whenever syringe and attach a dosed syrings valve.
concentration aa (100 X'/T)±2.44'(100 87 possible, the laboratory should analyze Open At simple bottle (or standard) and
""I*-' standard reference materitlj tnd ptrtidpste carafuUy pour the sample toto the r '
64.4 If any Individual PfiEs outside the ' ' - ' ' • • - • - - • -.-—-——

designated range for recovery, that parameter 6.7 Tha analyst should monitor both the the ayrlnge plunger and compress the sample.
has failed the acceptance criteria. A check performance of the analytical system tnd tha Open the syringe valve tnd vent tny residual
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air while adjusting tha sample volume to S.O 10.11 If the response for a peak exceeds operator precision, overall oredsioa. end
iL Since this process of taking an aliquot the working range of tha system, prepare a method accuracy were found tab. diredlr
-stroys the validity of the sample for future dilution of the sample with reagent water related to the concentratioa of the oartmeter
.nalysis. tha analyst should fill a second from the aliquot ia the second syringe and and essentially independent of the tamol.
syringe at thia time to protect against reanalyze. matrix Ltosu equations to describe thw»

' relationshipstrapreŝ idiaTib,.̂
10-0 pi. of the internal standard spiking 11-1 Determine tha concentration of Reference$
solution (Section 7.4.2). if applicable, through individual compounds ia tha sample. «
the valve bore, then close the valve. 11.1.1 If the external standsxd calibration
104 Attach tha syringe-syringe valve procedure is used calculate the

assembly to the syringe valve oa the purging concentratioa of the parameter beinj
device. Opea the syttega valves and inject measured from tha peak response using tha
tha sample into thi (purging chamber. calibrttioa cum or calibratioa factor

determtoed la Sectioa 7.34. ,, , .«•" Ifthatoternalstandtrdctlibratioa 3.BeHu.T̂ andUchtenbe«*I.J.-$eml.
temperarure. procedure fa used, calculate the. Automated Hetdspaca Analyst of Drinkin|
107 After thall-rain purge time; attack eoncantratioa ia the sample using the Watera and Industrial Witera forPurgeible

the trap to the chroraatCBapi adjust the ' response factor (RF) determtoed in Section Volatile Organic Compounda," Proceedinga
purge and trap system to tha desorb mode 7.44tndEquttioaa • fromSymporiunonMetsuramenlofOrgtaie
(Figurt 4). and begin to temperature program Equittoat Pollutaatt to Water and Wastewater.
tha gaa chromatognph. totroduca the trapped iS5ltei-J.Sfci"-r ,fo* J-*?* ""'Ma'erlela.materials to the CC column by rapidly STP 886, CAVtnHifl. editor. ICTt
heiting the trap to 180 'C while bickflushini *• 'X-rctoot»n*-Workto| With
the trap with an inert gas between 20 and 60 fA.MC.1 Cartteogana," Oepartmeat of Health.
mL/miafor4mia.Ifrapidheatin|ofthatrap Concentration fua/U- |rt*Jtwl Education and Welftrt. Public Heelticannot be achieved, the CC column must be wonwmr-uwi un/n „,_- Servlca. Centat for Disease Control. National
used as a sectmdary trap by cooling it to Institute for Occupational Safety ladHetlih.
30 'Ctsubsmbient temperature, if poor peak Publication No. 77-20& August 1977.
geometry or random retentioa time problems where: 3. "OSHA Safety and Health Standtrdk
persist) instead of the initial program A.- Response for the parameter to ba General Industry" (29 CFR 1910),
temperature of 43 'C metsured. Occupational Safety tad Hetlti :
104 Whila tha trap la-being desorbed toto A,. Response for tha Internal standard. Administration. OSHA 2206 (RevteeA

tha gaa chromatojrapK empty the purging C-»Concentratioa of the internal Iiauaiyl976|. ^
chamber using tha sample totroduction standard 6. "Safety In Academic Chemistry
syringe. Wish the chamber with two 5-mL 114 Report results la M8/L without Uboratorlee." Americia Chemical Sodely

.- ""usbea of reagent water. correction for recovery data. All QC data Publication, Committee oa Chemical Safety.
I 10J After desorbtng the sample for 4 mia. obtained should ba reported with tha sample 3rd Ecflflon. 1979L

condition the trap by returning the purge results. 7.ProvottLP.aad£Idcf.RJL
.nd trap system to tha purga mode. Wait IS a .iMtAodp.tffi.,enfm "laterpretatioa of Percent Recovery Data."
thea close the syringe valve oa tha purging u. Mtuiof Pufltmaaei American laboratorr. 0, 56-83 (19631. (Tha
device to begia gas flow through the trap. Tha ttl The method detectioa limit (MDL) ia vtltia 2̂ 44 uî êfl«fiM In Sectioa '
trap temperttura should bamttotiined at defined u tha minlmua concentration of a
180 'C After approximately 7 mia. turn off the substance thai caa be measured tnd reported www
trap heater and open the syringe valve to with 9M confidence tha. tha value la above
stop the git flow through the trip. Whea the zera- The MDL concentrations listed to
trap iacooL the next sample caa ba analyzed Table 1 were obtained ustof reagent water.*
10.10 Identify tha ptrameters lathe Similar results were achlavid ustof

sample by comparing the reteatioa timea of representative wtttewattn. ThaMDl
tha peaks in tha sample chromatogiaa with actually achieved In a given toalysia will -«
those of tha petka to standard vary dependtof oa instrument saoaittvity and Ŝ X̂ Ŝ SSSSnaSchromatogrfna. The width of tha retention ma«x Sects/ uA Juppal I Laboratory, Ctodanatt, Ohio
time window used to make identificadona 124 This method is recommended for use 4*̂ Jt?JISLlSo >.j - e_.j_«.
should be bsied upon measurements of to the concentratioa range from the MDL to ,A*?̂ S*u>d VrTf . S_?d>r.2r« __ .
actual retention time variations of sttndarda lOOOxMDL Direct tqueoua tojection Method 6tB (PurgaiWa KalocaAcea], Report
over the count of a day. Three timea tha techniques should be used to measure for EPA Contract 68-03-aM (la preptrationV
standard daviatioa of a ratentioa time for a concaatrttion levela above 1000X MDL lfll "Method Validation Data tef EPA
compound can be used to calculate a 124 This method was tested by 20 Method fld" Memorandum from B. Ports*
suggested window size: however. tEi laboratories using reagent watervdrinldnf U.3. Environment*! Protection Agency.
experience of the analyst should weigh water, surface water, and three industrial Environmental Monitoring tad Support
heavily in the interpretation of wsstawaten spiked at six concantratioaa Laboratory, Qadnaatt Ohio 4S28&
chromatograma. over tha range U to 500 uc/L* Single Novembet 10.1963.

I*KJ !.-̂ <!-C-«l*IUUrVMS1IC»rfU>ttXTKyCT»f̂ l»«IHCX- U»rtC71UI»lJMII¥

' / '———— '
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TABU 1.—CHROMATOOrWHtt CONnmoNS AND METHOD OCTECTW* Uurrs-Centtnoed

V .p*—.
Oteniarm. ——————————————————— . —— _ _______ : * _______________________
iJ-GKtore>*.__ ———————————————— , _____ ______ ____ - • _____
1 1 l-T.*----*̂ -.
CrtOT MrvtffcnM _______ - _______________ _. _____________ __ ___
an>noisct_yme__ __________________________________________________

««**-•-••*" '•"•• — ________ __________________________ _ ———————

1AOcr.mt.ran

•«m-_n «w (irm)
Cauwii

107
11.4
114
110
117
144
1U
USitsits
114
11.0
1SJ
t14

t44
144
144
36.4

CoU-nt

114
11.1
14.4
141its
til
13.1
lit

tea
M

Miteits
84m
124

OC.
0.03
003

010
004
0.34 .
Illcot
041

013 .
010
003
003

OKen

Ceurm i cnvHM: CMoMct t Ho/so men ce-M •» 1% â iooe ««*•. ti IT 1110.i h C «e*M M« er fwi eoum wei maun am* p* • 40 mutnn tov <••.
Counn wx-nKn Md f 4. X t» S •* Sw> n-TwrnM «I XAWi IB 120 •; •* MM »X II «*>.CDUWI t eanOni Pu-lC <100/1» mnrN «•.« •« rvoekw M9M H a 1111.1 ft.- O iHnMi IHH v 0M -otim MCI Mtum tarn* «M « 40 «L/min _w we. Couwi

T*at£ .--CAIJ-UUTJON AND OC ACCCPTANCS CWTEHIA—METHOD 601 •

P̂ -̂̂ ^̂ wrVW"̂ W

-""••••-"-~̂-- ____ , — . —— . —— - — __ ——— ___ ———— . ———————————— _
arwwram ______________________ , ——————————————————————————————

oi,̂ _-_» ___________ _ _____ __ _________ _. __________
Oyoyani, __________________________ . ____________ .. . ———— . ——————
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TABU l-Mmo ACCURACY AND PHECiswi. AS FUNCTIONS c* CowrtsriUTON-MrrHOO 601-Cortjnû
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/%77/00 beretVori LIMITS

f. Chroirntoffriphic Conditions ind Mtthod Oi'ietion
Bltintion nnt Mitned

0«rt cr/cwi i/m/r
Column 1 Column 2 u9/l

Ch/ofomithim 1.SO S.28 0.06
gromomithim 2.17 7.05 l./ff
OichlofOdifluoromtthini 2.62 nd 1 81
Vinyl Chlond* 2.67 S.28 Q.I 8
Chioroithini 3.33 8.68 0.52
Mithvttnt cMong* S.28 10.1 Q.2S
Tnchforcfluonrnttrtint 7.18 nd tttf

7. $3 7.72 Q.I 3
9.30 12.6 0.07

trtns-l.2'0'CMoro*tf*nt tQ.t 9.38 0.10
CMorofOfm 10. 7 12.1 0.05
1.2-OiChlon*th»n9 11.4 1 5.4 0.03
1.1.1'TricNonttrMr* 12.6 13.1 0.03
Csrt&n titrtcfdonjt 13.0 14.4 0.12
BrQmrticMorvmtthirrt 13.1 14.6 0.10
1.2-OicMonprQotr* 14.9 16.6 0.04
trtns-1,3'OicrtlorvproD»f\t IS. 2 16.6 0,34
TncMorottf>*f* 15.8 13.1 0.12
Giknmochlonmttmn* 16.S 16.6 0.09
1.t.2'Tncfitorottfunt 16. S 18. 1 0.02

( G S - t . 3 - D i C f i f O f C p r c D * r * 16.S 18.0 0.20
2-&>foro*rt>Yfviny( ttf*r 18.0 nd 0.13
Bromoform 19.2 19.2 0.20
1.1.2.2-Tttr9chtQftntr)»r» 21.6 nd 0.03

21.7 18.0 0.03
24.2 18.8 0.25

t.3'0icf>/orot*it»f* 34.0 22.4 0.32
1,2-OicfilOfOtnnm 34.9 23.5 0.1S
1.4.0ichtorot»nf»f» 35.4 22.3 0.24
nd •
Column 1 conditions: C-"6o0«c- 8 60/80 m»th cottfd with t % SP-
in 8 ft x 0. tin ID IHinltu iff*/ or fftou column with hfffum cirritr ffis tt 40
mUminflowwt. Column nmotnturi h»id it 4$*C lor 3 min. thtnengrtmmtd
§t8*C/nMn.to22Q*»ndh*ldfor15nwi.

Column 2 conditions: Portnl-C 1 0O/ 1 2Qm»sft cottfd with n-ocunt etc*»dmt6ft
* 0.1 in ID sttinltu $&*/ or gl»U column with h»Kum cirritr gts It 40 mL, mm
flow ntt. Column nmoifttur* hitd It SO*C for 3 min thin erognmmtd it
6 *C/min to 1 70* md hild for 4 min.

1 AR30I223
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SAMPLE INLET
!-*-2.WA» SYRINGE VALVE

-17CM. 20 GAUGE SYRINGE NEEDLE
D. RUBBER SEPWM

~1gMM. Q. p.
INLET ~
X IN. 0. DJ

-• -w »e»# V-ft-r*

i/STAINLESS STEa

52 13* MOLECULAR
$5 SIEVE PURGE
% GAS FILTER

PURGE GAS
IFLOft

' ~\ f / J IT CONTROL10MM GLASS FRIT V̂ J) »—-1
MEDIUM POROSm

FIgur* 1. Purging dtvfe«.
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PACKING PROCEDURE . CONSTRUCTION
Ĵ

GLASS sMM-a 7-WFOOT r-r̂ .JPOMPRESSION
WOOL f Q RESISTANCE

ACTIVATED, „,.
CHARCOAL 7.7C

GRADE 15 ?7C

V,

.

SILICA Ga''7C *

TENAI 7.7 CM

» OV.1 {
GLASS «OOL^jt_

'•'A WIRE WRAPPED
^ SOL!D<:
4 (DOUBLE LAYER)
^
V
*̂\
8̂
^
1
•..

*

.*.

^

-?

15CM̂

7-VFOOT.
RESISTANCE

WIRE WRAPPED
SOLID

(SINGLE LAYER)
3 CM-

1,

-C-»»
<
C
(

C
'

. ̂
x-

NH

C

..--•

a*

^

-W

>̂

_-••

r̂ lTTING NUT
^ AND FERRULES
>
, THERMOCOUPLE/
i CONTROLLER
:r- SENSOR
i'\_ ̂ «•» ̂ -*_<:Lĉ.-—*v

ELECTRONIC
TEMPERATURE
CONTROL
AND
PYROMETER

s • TUBING 25CM
>_! 0.105 IN. 1.0.
5/ 0.125 IN. O.D.
Ls STAINLESS STEELua

TRAP INLET

Figure 2. Trap packings and construction to include
desorb capability
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CARRIER GAS FLOW CONTROL LIQUID INJECTION »ORTI
PRESSURE REGULATOR T ______.--•• COLUMN OVEN

FLOi CONTROL V~

1« MOLECULAR.
SIEVE FILTER

COLUMN
TO DETECTOR

ANALYTICAL COLUMN\CMIONAL 4-*ORT COLUMN
VALVE

TRAP INLET
tIRE

HEATER CONTROL

Nota:ALL LINES lETWEEN
T*A' *"° oc
SHOULD BE NEArED

Figure 3. Purge and trap syetem*purge mode.

CARRIER GAS
FLO* CONTROL UOUID INJECTION I --_,,„,„ __„

PRESSURE ^>m / ĈOLUMN OVEN
REGULATOR. |[\ ' ' JrHorln H R H H- .-.WL°W*LA-TOW COLUMN

n m_____^ 'ANALYTICAL COLUMN
" ' W ÔPTIONAL 4*OR1

1̂

OPTIONAL 4-PORT COLUMN
SELECTION VALVE

(•PORT TRAP INLET

' -t? "TTT—— Not*:
I* I! 5ft ALL LINES KTltlB.

TUtfANOGC
SHOULD IE HEATED
TOIO°C.

Figure 4. Purge and trap system • desorb mode.
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Maibod KB-Purgeable Aromafics J. .'.•»"*'«."«! ' centeriP:erc< **..ur3cf *;•_.».>.-.:!.
I Scope and Application 3-1 I.T.;.r::.es ,n the purge gas and 0*te-?ent: wash, rr.se *.'n;_?a.-.d J-*::.:.dj.icopeo/Ta.vp//cof/on WTpe.ndi o.:?«Jsingtarn the wal-r.andd-yaiIOS-Cbefore.se.
11 Th:s method cove.Tthe determination Pi?mt.rg ,4* ohhe trap account for-he 5'- S*p:-_i-r«!!cB.fJ«<S s.:-.sna
vjr-c.ipurgMble^maii-sihe following ma *flf .0,:a.-.-dt.cn ?rcblems. tt.e ,P*rce-"..*:. or ec_;k.:«r. Oe-e:»«t

par.r.-'ers may be deternsr.eU oy this ar.a!>t;Cdi j; .:«•* r.-si be derr.anitra:ed to *-»"• ««« *»i:- '-'P -̂ d u.j.: led water. s.-4
• be r>*e frsm M»t4-..-.«t'cn -r.der the dry at 105 'C for l h cefare use.

conditions of the inJ.vus by running *2 Purge .ad ::a?s> stem—The pu:?ea-.d
Vs*er17777" -borntpryreajento'-iriii*- described m <rap *>.'.em carets ef three «?jra'e?.e_es

- **° ' -____*«*•«'*______*-> - **° Sectio'n 81.3. The u.e of run- f.flon pUssic °' tfq-.omer.t: A ?..:girg dev:ce. rrcp. ..ij
—————————————————————— tubing. r.on-Te~.;>n tiue.d «e«!ant*. or Row u*s_:i;er Several -jmplete mterr.s *'e -.w
•«•«•-• :':j° .î*;* r.n:ro;!ers with r.b.err-.r.for.entsjj the .:.r-.r.ers-..!y 114:.nble
-̂̂ w*8er-.tn» ' ' :.«e j£»Ii P-fS* »~d ~'P intern ir.*i:id be avoiJed. 5il 1 he p.-;:r- device -rust re c\.-s .-ed
11 Cienoraar-m'"".. '. J-iie i H'-'J-i 12 Samples can l>« ccntam;nat^d by to iccept S-.-ni J«.T.;.*S with a wjtercci_.-ui.
i * >cn->-ac*"j»n«.._ . ......, :«?« , '•:*-««->• ciifu.ion of volatile organics thrush the at least 3 vrn «ie>>p Tha ;ueous head .pace
•sMw11** ••""•-"• • JJ?i«- î »_i»Ij »"P'-!"i »«-l into the lample during «hipT.e-t betwe-n the w.ter ocl.mn and the trsp-v.st;___• •.... •.... —..... ........-». _ Bn(j j(0r__̂ e ^ etjj .e<geni b!ar.k preen red *uv« . tctal .p'-ase vf ieis than IS siL. The

from .-e.gent *a:er and carried through the pu «e g.« -r.st p»«s tr.ro-.gn tre wa-er
12 This is a parje i.-.d trap 4-s sa.tipt.r.g <r.d handling protocol can tens as cc;_.*rr. as f:r.ely d.v.ded b,o>-:«s«» th *

chromatojrnphic (CC) method applicable to * -heck on ju.h contamination. c'a.r.e'er of tess than 3 mm at •'•.* or:J:R. The
the determination of the compounds luted J 3 Contamir.at-.on by carryover can p.rye gas must be introduced no ruf* -.*.J.- S
above in municipal and industrial discharges occur whenever high level and low level mm from the b»se of the water column. The
as provided under 40 CFR 136.1. When this tamples are lequentially analyzed. To reduce purging device illustrated in Figure 1 meets
method is used to analyze unfamiliar samples carry-over, the purging device and sample these design cr.tena.
tor any or ill of the compounds above. syrirge .rust be rtnseo with reagent water j.2.2 Ihe trap must be a! least Mem !cnj
compound identifications *hcuid be between sample analyses. Whenever an 411<j have in irsuie durr.eser of at least 0.10S
suoported by at ieast one additional 'jn.su.lly concentrated sample is „.
qualitative technique. This method describes *n«un«f«i •« «houW be followed by an g.̂ t The tnp •* packed wjth 1 cm of
analytical conditions for a second gas analysis of reagent water to check for cross methy| j,!icone coated packing .Section 8 4.2)
chromatographic column that can be used to contamination. For samples containing large and 33 em of 2.6-di?hen>!ene oxide polytner
.onfina measurements made with the amounts of water-soluble materials. (Section 6.4.11 as shown in Figure 2. This trap
primary column. Method 8M provides gas suspended solids, nign boiling compounds or wt, UJe^ to .ievcicp the method performance
cnromatograph/mass spectrometer (CC/MS) "'•«« aroraa'ie leveis. it cay be necessary to tttatements in Section 12.
conditions appropriate for the qualitative and *•»".">* purging ae\ice wan a aetergent s-̂ 2 Alternatively, e-ther of the two
quantitative confirmation of results for all of 'p'ution. nr.se it with cistiiied water, ana mp't described :n Method 801 may be used
the parameters listed above. ' ,dfy'L'" ™ ov'nf' lf? c , tw5'? ilthcush water v^pur wil! jrecl.Je the
IJ The method detection limit tMOL *r . * ***' , «*«P and ot..er parts ot tne measunprnent -if !.•>*» t ..-..tntMtiona jf

defined in Section 12.1)' fcr each parameter S'*;'? "e, *'*° *uf7*?t to w"rai««t|on; ber_?ene.
listed m Table 1. The MOL for a specific nerefore. frequent bakeoui and pu-ging of 5Z3 The de*o,-ber must be capable of

* ai te water may differ from those listed system may ce required. rapidly heating the trip :o '.SO 'C The
depending upon the nature of interferences in 4. Safety polymer section of the trap thould not .(

I the sample matrix. ., ti»i.inri»v«-*•_••«- »*niriiv «r (.rh heated higher than 180 *C and the remaining
I 14 Any modification of this method ^̂ ffltffiBSStt "cho~ «H ""S***"* "° 'C ̂;e>ond those expressly permitt'd..hall be precisely dJfiped however each chemical desorber illustrated in Fgure 2 meets these

considered as a major modification *ubject to compound should be treated as a potential d-sign critena.
| application and ipprov.l of alternate test health h-»KL FromTthiŝ î ointexposura *~* The purge and tap f>s»m m«y be
T procedures under 40 CFR Ue 4 and 130,8. . to these chemicals must be reduced to the assembled as a separate un! cr be coupled to

t.3 This method is restricted to use by or lowest possible level by whatever means * <** ̂ nronsato jMph a* illusc-aied ia Fi.-u.-es
usder the supervision of analysts available. The laboratory ia responsible for *•4- *n<1 *•
experienced in the operation of a purge and ma'ntainina a current awareness file of * 3 c*s cnMnwiograp.-.—An analytical
trap system and a gas chromarograph and in OSHA regulations regarding the safe .ystea complete with a 'emperature
the interpretation of gas chrunategram*. handling of the chemicals specified In this programmable «-s chromatpgraph suitable
Each analyst must demonstrtte the ability lo method A reference file of material data for an-column injection and all required
generate acceptable results with this method handling sheets should also be m.de accessories including syrnges. analytical
using the procedure described in Section 6X available lo all personnel involved In the columns, gases, detector, and strip-chart
/ Summon ot Method chemical analysis. Additional references lo recorder. A data system is recommended for
*9ummaryor.'»e>nja laboratory safety are available and have measuring peak areas.
2.1 Aa inert gas is bubbled through a 9- been identified'-for the information of tha "•» Column l-C ft lonj xttOU in. fO

mL water sample contained IB a specially- analyst «tain!ess steel or glass, patxed with 5*1 SP-
designed purging chamber al ambient 4.2 The following parameters covered by 1200 and 1.7S*i Bentone-34 on Supelcoport

. temperature. The aromatics are efficiently (hi, nethod have been tentatively classified (100/120 mesh) or equivalent This column
transferred Cram the aqueous phase to tha u known or suspected human or mammalian *'•* u*ed to develop the method performance
vapor phase. Tha vapor is swept through a carcinogens: benzene and 1.4- *(* tements in Section 12. Guidelines for the
sorbent trap when the aromatics are dichlorobeniene. Primary standards oT these *>*< of alternate column packings ara
trapped After purging is completed the trap toxic compound should be prepared in a provided in Section 10.1.
is heated and backflushed with the inert gss hood A MOSH/MESA approved toxic gas $-3.2 Column 2-4 ft long x 0.1 in ID
10 desorb the aromatics onto a gsa respirator should bt worn when the analyst stainless steel or glass, packed with SI 1.2.3-
chromatographic column. The gas handles high concentrations ef thesa toxic Tns(Z-cyanoethox) 'propane on Chromo»orb
ehromatograph Is temperature programmed to compounds. W«AW (CO/80 mesh} or cquivalwtQ Q/\ t o o 4

i separate the aroraatica which ara then ' ....... 64.3 Detector—Photoioniut.t4~»<wc<.r I C. L.
detected with a photoionixatlon detactorA * * Apparatus and Materials ih.Nu Systems. Inc. Model PMl-02 or

I j tZ The method provides an optional gas S.1 Sampling equipment, for discrete equivalent). This type of detector jias been
! ̂-"̂  hromatographic column that may be helpful sampling. - proven affective ia tha analysis of

j resolving ma compounds of interest Cram 9.1.1 Vial—2S-mL capacity or larger. waste waters for the parameters listen in IM
interfsrcncas that may occur. equipped with a screw cap with a hole la tha scope (Section 1.1). and was used to develop
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the method performance statements in standard. Commercially prepared stock compounds of interest The analyst must
( S e c t i o n 12. Guidelines for the usa of alternate standards can be used at any concentration if further demonstrate that the measurement of

detectors ara provided in Section 10.1. ' they are certified by tha manufacturer or by the int_maJ standard is not affected by
5-4 S> rmges— S-mL glass hypodermic with an independent source. method or matrix interferences. Because of

Lueriok lip (two each), if applicable to the 8.8.4 Transfer the stock standard. solution these limitations, no internal standard can ba
purging device. • into a Teflon-sealed screw-cap bottle. Store suggested that ia applicable to all samples.
5.5 Micro syringes— 25-j-l_ O.OC6 in. CD at 4 *C and protect from light Tha compound ooA-trifluorotoluena.

needle. 8.8.3 All standards must be replaced after recommended as a surrogate spiking
58 Syringe valve— 2-way. with Luer ends one month, or sooner if comparison with compound ia Sectioa 8-7 has been used

(three each). check standards indicates a problem. successfully as an internal standard
5.7 Bottle— 15-mL screw-cap, with Teflon 8.7 Secondary dilution standard*— Using 7.4.1 Prepare calibratioa standards al a

cap hner. slock standard solutions, prepare secondary minimum of three concentratioa levels for
58 Balance— Analytical, capable of dilution standards la methanol that contain each parameter of interest as described ia

accurately weighing 0.0001 g. tha compounds of interest either singly or Section 7.3.1.
8.Rece»nu mixes together. Tha secondary dilution 7.4.2 Prepsra e spiking solution containing

* standards should ba prepared at each of the internal standards using tha
8.1 Resgeat water— Reagent water is concentrations such that the aqueous procedures described in Section 8.8 and 8.7. It

defined as a water ia which aa iaterferent is calibratioa standards prepared ia Sections is recommended that the secondary dilution
not observed at tha MDL of the parameters of 7.3.1 or 7.4.1 will bracket tha working range of standard ba prepared at a concentration of 13
interest the analytical system. Secondary solution pg/mL of each internal standard compound

8-1.1 Reageat water caa ba generated by standards must be stored with zero Tha addiBoa of 10 pi of this standard to 5.0
passing tap water through a carbon filter bed headspaca and should ba checked frequently ml of sample or calibration standard would
containing about 1 Ib of activated carbon for signs of degradation or evaporation. bt equivalent to 30 Ml/I»
(Filtrasorb-30a Calgoa Corp- or equivalent). especially just prior to preparing calibration 7.4.3 Analyis each calibratioa standard
8.1.1 A water purification system standards from them, according to Section 1ft adding 10 vl of

(Millipore Super-Q or equivalent) may ba 8.8 Quality control cheek sample internal standard spiking solution directly to
used to generate reagent water. concentrate— Sea Section Bit. the syringe (Section ia.4). Tabulate peak
8.1.3 Reageat water may also ba prepared .

-I while maintaining tha temperatora at 90 "G M Assemble e purge and trap system internal standard sad calculate response
I bubble a contaminant-free inert gaa through that meets tha specifications in Section 5J. factors (RF) for each compound usina
• tha water for l__Whila still hot transfer tha Condition the trap overnight at 180 *C by Equation i
j water to a narrow mouth screw-cap bottle baclcflushina with aa Inart gaa flow of at least Equation!.
' and seal with a Teflon-lined septua and cap, ZOmL/mia. Condition tha trip for 10 mto •
I 8.2 Sodium thjoiulfate— (ACS) Craaulat ones! daily prior to usa. f»v-i *
I 8.3 Hydrochloric acid (14-1)— Add SO mL 7.2 Connect tha puna and trap system to „_ l*-X««J. *

. " tÂ UCJi««-»v_j \
8.4 Trap Materials: rate conditions equivalent to those given ia v̂ -— '

. .
I 8.3 Hydrochloric acid (14-1)— Add SO mL 7.2 Connect tha puna and trap system to
I/ of concentrated HC1 (ACS) to SO mi of a gu ehromatograph. The gas chromatogrtph
I ̂  reagent water. must ba operated usina temperature sad flow

8.4.1 2.8-Drphenylena oxida polymer— Table I. Calibrate the purge and trap-gas where:
Tenax. (60/80 mesh), chroatatcsiaphic grade chromatographic system using either tha A,-Responsa for tha parameter to ba
or equivalent external standard technique (Section 7.3) or measured
8.4.2 Methyl silicons packing—3* OV-i the internal sundard technique (Section 7.4). Ak-Responsa for tha internal standard

on Chramosorb-W (80/80 mesh) or 7.3 External standard calibratioa (...-Concentration of the Internal standard
equivalent procedure: -̂Concentration of tha parameter to ba
84 Methanol—Pesticide quality or 7.3.1 Prepare calibration standards at a measured

equivalent minimum of three concentration levels for if the RF vriia over tha working rangataa
8.9 Stock standard solutions—Stock - each parameter by carefully addinf 20.0 iiL of constant {< 10ft RSD). tha RF caa ba

sundard solutions may ba prepared from ona or mora secondary dilution standards to assumed to ba invariant and tha avaraga RF
pure standard materials or purchased u 100iSoaorlOOOmLofreag.atwatar.A25- caa bausad for calculations. Alternatively.
certified solutions. Prepare stock standard uL syrlnga with a 0.008 la ID needle should tha results caa bausWto plat a calibratioa
solutions ia methanol using assayed liquids. beusedror this operation. One of the air. e of response ratios. A-/A» vs. RP.
Because of the toxicity of benzene and 1.4» external standards should ba at a 7.5 •"_• workln| calibration cunra.
dichlorobenzana. primary dilutions of the** concentratioa near, but above, the MDL calibration factce or RPmiiatb* verified ba
materials should be prepared ia e hood A (Tabta 1) and tha other concantradona should eechw-tfk-ELgdayby-han-eawjtmeniof a
N1OSH/MESA approved toxie gas respirator correspond to the expected rang* of * QC chedt sampl*
should ba used whea tha analyst handlea . concentrations found ia real samplaa or 74.1 Prepara tha QC check sampla as
high concentrations of such materials. should define tha working ranga of tha described ia Section 8_li
88.1 Placa about 9.8 nd. of methanol iata detector. These aqueous standards must ba 7J4 Analysa-dtaQCchack'saBpIa

a 10-mL ground glass stoppered volumetric prepared Crash daily. according to Sectioa ia
flask. Allow tha flask to sjand unstoppered 7.3-1 Analyza each calibratioa standard TJ-lFoff each pa/tmetBt, coo-paa tha
for about 10 min or until afl alcohol watted according to Sectioa 1(X and tatwlata peak respo-isarQ)'vlO>th«carr-epc«dtaf •
surfaces hava dried Weigb tha flask to tha height or ana rasponsaa vama tha . calibratioa accaptaac*Qtite-if.«odlaTaU«
nearest aimg. • concantratioa ia tha standard Ti» rtsolta Xlf tbartspoaM»fbrdtpvanste&of

8.8-2 Using a 1CO-ML syringe, Immedlataly caa ba used to praoara a calihrtttoa curva foe interest latt vrfthla. tbads.î ala4iia»e»
add two or mora drops of assayed refirenca . each compound Alteruavtly. If tha rattoal sniljislif)fn:tuali_"nia<r.«hsg-a If say
material to tha flask, then ra weigh. Ba sura retpoasa to concaBtrafloa (calibrtttoa factor) indiv44u-4QUfeK-_l<-tr._a.ai.ja.aaew
that the drops fall directly tot*.the alcohot la a constant o»ar tha working nintt (<10"J caU.rttioac._T»..d_bt»t__oiec-_e;fleFUF
without contacting the neck oX tha flask. relative sundatd deviatioo. RSD),linearitj muat ba prspattd for that paramsta*
8.8J Reweigh, dilute to voluma, stoppas. throû i tha ortgia caa.ba asauM aod tha accordtef ta8*etfc«J-5 ~*

then mix by tevertini the flask several Umaa. aventga ratio orcaltbraaoa tsctor caa a* . >•_»/-_ __» "
Calculate tha concantratioa la j-g/j-L Cna uaad ia placa of a calibratioa curv* * ffaaty Goaaet

' tha aat gala ia weight Whaa compoa-ul 7.4 Intamal standard calibeatioa 111 Each laboratory that _
purity U assayed to ba 98* or graatar. tha procadura To osa this spproach, tha analytt r*qiir»4 tâ epant* a fead qsaltq̂ ccitrol
weight caa ba iuad without coiractioa to must salad ooa or mort lataraal staadaoda
calculate tha concentration of the stock that art similar la analytical beharica to tk* program consist of u initial damonatratioB ol
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laboratory capability and an ongoing * 'v e_t4 Calculate the average recovery (X) measurement of both the background and
analysis of spiked samples to evaluate and to pg/L and the standard deviation of the spike concentrations, assuming a spike to
document data quality. The laboratory must recovery (s) to MIL. for each parameter of background ratio of 5:1. This error will be
maintain records to document the quality of Interest using the four results. accounted for to the extent that the analyst's .
data that is generated Ongoing data Quality 8-J.S For each parameter compare « and X spike to background ratio approaches S:l.'If *
checks an compared with established with the corresponding acceptance criteria spiking was performed at a concentration
performance criteria to determine If the for precision and accuracy, respectively. lower than 20 us/L the analyst must use
results of analyses meet the performance found to Table 2- If s and X for all parameten cither the QC acceptance criteria in Table I
characteristics of the method. When results of interest meet the acceptance criteria, the Or optional QC acceptance criteria calculated
of sample spikes indicate atypical method system performance is acceptable tnd for the specific spike concentration. To
performance, a quality control check analysis of actual samples can begin. If any calculate ootional acceptance criteria for the
standard auist be analyzed to confirm that Individual i exceeds the pncisionlfait or rSry of a parameter (ijak̂ ate
«h. ........... «.-.M-rmn.rfiM»iM. wy individual X falls outside the range for •.eura.y.Xlustegdws equationTin Table 3.

. accuracy, the jystem performance ia •ubstiruting the spika concentration m for C
unacceptable for that parameter. (2) calo-Uta oyarall predsion (S') using the .
Note.—The large number of parameten to equation to Table 3. substituting X* for fc (3)

Table 2 present a substantial probability that calculate tha range for recovery at the -pike
• n-icno-o » aecuon «* CIW w aon"Pl*31 VleM,!aw of *• concentration u (100 X'/T) ± 144(100 S'/
Vl_? ̂ «SSn"'a'dvancesthatan «captaaca criteria when all parameten are T)*.'
tcĵ Û SmSSSŜ SSMZ •n-Jyxei 84.4 If any tadividualP falls outside tha
permitted certain options (detailed to Section *•*•* When one or mon of tha parameters designated range for recovery, that parameter
10.1) to Improve the separations or lower tha tested fail at least one of the acceptance has failed the acceptance criteria. A check
coat of measurements. Each time such a criteria, the analyst must proceed according standard containing each parameter that
modification ia made to the method tha to Section M.6.1 or 8.2-J-Z. failed the criteria must be analyzed as
analyst is required to repeat the procedun to „.**-" I*cate and correct the source of desalted to Section «.4.
Section U the problem and repeat the test for all 9.4 If any parameter falls tha accepttnc*
8.14 Each day. the analyst oust analyze a parameten of interest beginning with Sectioa criteria for recovery to Section 84. a QC

reagent water blank to demonstrate that *—•*• check standard containing each parameter
interferences from tha analytical system ara l*&2 Beginning with Section «-i. repeat that failed must be prepared and analyzed
under control latest only for ttoseparajneten that failed Note: The frequency for the required
8.1.4 The laboratory must on an ongoing to meet criteria. Repeated failure, however. ^ ,-ĵ rf.QgrtSettS.Ŝ .IdapaBd

basis, spike and analyze a minimum of 10* of wtu ce«.&rm a general proWem witt the upon tha anmber of parameten being
tU SAfflpleS tO BQftitOr efid eveJufte CUlIUrtniCflt tyiteOl. u tluS OCCUTV* lOCtte •lf-m?f*i*i«mt»!v f* it* i*l fit A d»nmnT*yitv ttt tha
laboretory dtu quality. Thin procedure if wrf correct tht source of the problem tnd ••m-i- ̂»^JmnA it,* ***?**,»•***̂ ir *h*
described to Section 84. V repeat the test for all compounds of tatenst .HgS.2? performance of tfaa
8.14 The Uboratory must on an ongoing beginning with Section 123. a5i &«•

basis, demonstrate through the analyses of «J The laboratory must on aa ongoing
quality control check standards that the basis, spika at least 10% of tha samples from
operation of the measunmant system la to aach aampla alta being monitored to assess
control TUapracedure la described to accuracy. For laboratories analyzing one to
Section 8.4, The frequency ef the check ten samples per month, at laast ona spiked _,__..„.__»._ „ ._
standard analyses is equivalent to 10* of all aampla per month la required «-»"• l-_!5̂ J_frw,A_t-_..,._.,,_samples analyzed but may ba reducad if «-S.l Tha concentration of the spike to tha . «•*, Analyze tha QCeheck (tendardI to
spike iccoveries from samples (Section «4) aample should ba determtoed as follows: determine the concentration measured (AJ of
meet all specified quality control criteria. M.1.1 If. as to compliance monitoring, tha •«« parameter. Calculate.sach »•«*««
8.1* The laboratory must maintein concentration ef a apedflc parameter to the it«vary (Pj as 100 IA/TJ-. waan T ia tna

performance records to document the quality aampla la being checked against a regulatory *«• *««• « »• «tendarfl concentration.
of data that U generated This procedure la concentration Umit. the spika should U at 8-44 Compart the percent recovery (PJ
described to Section 84. that limit or 1 to 8 times hjgher than the for each parameter with the corresponding
84 To establish the ability to generate background concentration determined to QC acceptance criteria found̂ to Tablet

acceptable accuracy and pndsion. tha Section U-t whichever concentration would Only parameters that failed the test to _
analyst must perform the following ba larger. Section 84 need to be compared with these
operations. 84.1-1 If tfie concentration of a spedfic criteria. If the recovery of any auch parameter
8.2.1 .A quality control (QCJ check sample parameter to tha aampla ia not being checked falls outside the designated range, tha

concentrate U required containing each against a limit specific to that parameter, the laboratory performanca for that parameter ia
parameter of interest at a concentration of 10 spika should be at 20 »g/L or. to (times Judged to ba out of control and the problem

I Mg/mL in methanol Tha QC check aampla higher than the background concentration most be immediately Identified and
J concentrate must be obtained from the U.S. determined to Section 8.3-1 whichever corrected The analytical result for that
m Environmental Protection Agency. concentration would be larger. parameter to the unspiked sample is suspect
•. Environmentel Monitoring and Support 844 Analyze one 5-mL sample aliquot to and may aot ba reported for regulatory

Laboratory to Cincinnati. Ohio, if available. If determine the background concentration (B) compliance purposes.
$ aot available from that aourca. the QC check of each parameter. If necessary, pnpare a 8.S As part of the QC program for the

jf sample concentrate must be obtained from * new QC check sample concentrate (Section laboratory, method accuracy for wastewater
r another external source. If not available from 84.1) appropriate for the background samples must be assessed and records must

either aourca above, the QCeheck aampla concentrations to the sample. Spike a second bemaintained After the analysis of Hi-
concentrate must be prepared by the l-caLaaapla aliquot with 10 jtL of IfaaQC spiked waste water samples as to Section 84.

' laboratory asing stock standards prepared check aampla concentrate and analyze ii to calculate tha average percent recovery (P)
|; Independently from those «s«d for determine the concentration after spiking (A) and tha atendard deviation of the percent
I . calibration. of each parameter. Calculate each percent recovery (s.). Express the accuracy

•-12 Prepare a QC check tample to recovery (P) as 100(A-B)ft/T, where T la tha assessment as a pe
contain 20 »»g/L of each parameter by adding known true value of the spike. from P-2s_ to P+l

r 200̂ 1 of QCeheck sample concentrate to 844 Compare the percent recovery (P) for for example, the ac
1 j 100 mL of reagant water. each parameter with the corresponding QC expressed as 70-110*. Update the accuracy
f"-"̂  8.24 Analyze four S-mLalJquots of the acceptance criteria found to Table 2. Thesa assessment for each parameter on a regular
f well-mixed QCeheck simple according to acceptance criteria wen calculated to basis (ej. after aach five to ten new accuracy
I ' Section 10. include an allowance for error to measurements).
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8.8 It is recommended that the laboratory 10.3 Adjust the purge gas (nitrogen or
adopt additional quality sssuranca practices helium) flow rate to 40 mL/min. Attach aa .,
for use with this method Tha specific trap inlet to tha purging device, and set tha standard deviation of s i retntioattme-for -
practices that an most productive depend purge and trap system to purge (Figure 3). compound caa ba used to calculate a
upon tha needs of tha laboratory and tha Open tha syringe valve located oa tha suggested window size: however, tha
nature of tha samples. Field duplicates may purging device sample introductioa needle. experience of tha analyst should weigh
be analyzed to assess tha precision of tha 10.4 Allow tha sampla to coma to ambient heavily to tha interpretation of
environmental measurements. When doubt temperature prior to introducing it to the chromatograms.
exists over tha identification of a peak on tha syringe. Remove tha plunger from a 3-mL 10... if the response for a peak exceeds
chromatograra. confirmatory techniques such syringe and attach a closed syringe valve. tha working range of the system, pnpan a
aa gas chromatography with a dissimilar Open the sample bottle (or standard) and dilution of tha sampla with resgent water
column, specific element detector, or mass carefully pour tha sampla into tha syringe &-,„-. tha aliquot ia the second syringe and
spectrometer must ba used Whenever barrel to just short of overflowing. Replace reanalyze.
possible, tha laboratory should analyze the syringe plunger and compress tha sampla. •
standard reference materials and participate Open the syringe valva and vent any residual 11. Calculations
la relevant performance evaluation studies. air while adjusting tha sample volume to SO) it.l Determine tha concentration of
8.7 The analyst should monitor both tha ml. Since this process of taking an aliquot individual compounds in the sample.

performance of the analytical system and the destroys the validity of tha sampla for future 11.1.1 [f the external standard calibration
effectiveness of the method in dealing with analysis, tha analyst should fill a second procedure is used calculate the
each sampla matrix by spiking each sampla. syringe al this time to protect against concentratioa of tha parameter being
standard and reagent water blank with . possible loss of data. Add 104) ».-• of «a measured from the peak response using the
surrogate compounds (e.g. a. a. a,- surrogate spiking solution (Sectioa 8.7) and calibratioa curve or calibration factor
trifluorotohiene) recommended to encompass 10-0 pL of the internal standard spiking determined ia Section 74.2.
tha range of tha temperature program used ia solution (Section 7.4.2). if applicable, through • i_.i_j if tha internal standard calibratioa
this method From stock standard solutions the valve bore, then close tie valve, procedure U used calculate the
prepared u ia Sectioa 8.0. add a volume to I** Attach the syringe-syringi iTahra concentratioa ia tha sampla using tha
give 730 ».g of each surrogate to 43 mL of assembly to the syringe valve on tha purgtag response fartor (RF) determined ia Sectioa
reagent water contained-* a 30-mL davica. Open tha ayrtnga valvaa and tajact 7.44 and Equation a.
volumetric flask, mix and dilute to voluma for . *a sample into tha purging chamber. Equafioal
a concentratioa of Urng/Ml. Add 10 j_L of »M dose both valves and purga tha
thia surrogate spiking solution directly Into sampla for 124&0.1 mia at smnlitnl
the Vo-L syringe with every sample and tempenture.
nferenca standard analyzed Prepare afresh J »w After tha U-mia purge ttaa,
surrogate spiking solution oa a weekly basis. Jsconnect tha purging davtoafroeatbairaij. (AJ(Ca
If the internal standard calibration procedure DTy4etrapbymatotainingBflowof40miy Concen&attoa tua/LJ- ——— -
is being used the surrogate compounds may mia c«._- purge gae -.rough It for •mai (AJ(RF)
be added directly to the internal standard (Fignr»4Hf the -wgnjfdw.ee inn TO
spiking solution (Sectioa 7.44). provision for bypassing tha purger for thia.

..... n_ __ n j tl̂ " * -̂ 7 Pu~Se' »nould ba inserted Into tha wherara Sample Collection. Pmermtion. ana device to minimize moisturt to tha gas. A, - Response for the parameter ta be
Handling Attach tba trap to tha chramatograph. adjust measured
HI Tha samples must ba iced or tha purge and trap system to tha desorb mode A, » Response for the Internal standard

refrigerated from the time of collection until (Figure 51. and begia to temperature program C, »• Coacantratioa of tbateteraal
enalysia. If tha sample contains free or the gaa caromatograpk Introduce the trapped standard
combined chlorine, add sodium thiosulfate materials to the GC cohtma by rapidly ' 114 Report results Ia jig/L without
preservative (10 mg/40 mL is sufficient for up heating tha trap to 180 *C white backflushlng comcttoa at ncovary data. All QC data
to SppmC-i) to tha empty sample bottle just the trap with an inert gas betweea 20 and 80 obtained sbc-Jd te reported wit. the sample
pnor to shipping to tha sampling site. EPA mL/mia for 4 mia. If rapid heating of the trap rawlla.
Method 330.4 or 3304 may be used for cannot be achieved the GC column must be ' .^ . •
measunmeat of residual chlorine.* Field teat usad u a secondaj- trap by cooBof «to» HMtwMffifaanaicf
Uta are available for thia purpose. *C (subambiaal temperatura, tf poor peak 111 Tie mathoddalactioa limit {MDEJ-i
U Collect about 500 mL of sampla ta a geometry and random mention time defined as the minimum concentration of a

clean container. Adjust tha pH of the saapi* piob-isu panist) instead al tha tatttai sd»»<an-« (bat 01.1 be measured and reported
to about 2 by adding 1+1 Hd while stioiaf, program temperature of 50 't . with -OS confidaaca thai tha value la above
Fill the sampla bottle ta such a manner that 104 While the trap ia bainj dew-bed tot, csra'Tha MDL concaatrattoaa listed ia10-1 While the trap ia ba-nj desorbed tot,

tha gaa chromatograpa columa. empty fteno air bubbles pasa through the sample aa the the gas chromatojrspa column, empty fte Table 1 were obtained using nagent water.*
bottle iabcinf filled Seal the bottle so that puri»< ckaasber ustirj the sample Siadar nerita "SIB a-Usred -rttg
no air bubbles ara entrapped ia it Matotala totroductloa syringe. Wash the chambar with npnsaatatlvawastewBte-a.T_aMDL
the hermetic seal oa the aanpto bottle until twoS-mLfluanaaofnagaatwatab actually achieved la a ̂ v«oaaalywe«r__
time of analysia. • K>4 After deeorbiflf the sample for 4a_la rtiy dependte| oa laatnimanl senirttrlly and

All samples must ba analyzed withia rsomditira tha trap by nturntag the purge matrix effects.
and trap system to tha purgt mode. Watt IS14 days of collection.* and trap system to tha purgt mode. Watt IS a, 12J
thaacloae tha syitoga valve oo tba purgka« te¥eappUcaMeleKWoeaceg--me«ngge

_
mi Table tsuramarizea the trap tempnttoa should lMjaa2naiaadaL110 a<n»ei»-n}arta-i laAdpM AauMta ased

recommended operating conditions for the *C Afrv arprexi-Hlafy f ctartanefftkt tgtBHtme ftjoeauttattoo ten-i at-J-e 1000 x
gaa chromatctrsph. Included ia this table are trap heatar and opaa the syiiiii yalxa ta. . VOL- • •
estimated ntaatioa tiraea and MDL that caa stop the gaa flow through the trept. Whea th» 124 Ttda method waa tested by 29
ba achieved under these conditions, Aa trap ia cool the next sampla caa be analyzed laboratories-using reagaH M_M nddec

i example of the separations achieved by 10.10 Identify the parameter* la tha water, surface water, aad three industrial
Columa llashowaia Figure* Other packed sample by comparing the ntentioa times of wastewatara splkadat̂ xxracê atfoaao
columns, chrometographie conditions, or ' the peaka ia the sampla chromatojna with over the range 11 tĉl(ry.|jlv5S foal O u>
datectonmaybeuMdifthenqn-nmaataof those of the peaka la standard operator predsioaov«ra]lpftdsioasid_
Sectioa 84 are met cnromatogruaa. Tha width of the ntentioa method accuracy wire found ta be directly
104 Calibrate the system daily aa time window u*«d to maka Identifications related ta tha concantratioa of the paramatar

described la Sectioa 7. should be based upoa measuramaata of aruj essentially in4"-ndent of lie umple
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f«M» 1. CnntfiiteffipAtc Condition̂  ifld Mttnod Qitittion limits
tion
tmin.1

Column 1 . Column 2 ua/t
3.33 2.75 0.2
5.75 < 23 0.2

ftnyftomin* 8.25 8.25 0.2
CNonotmmi 9.17 8.02 0.2
1.4.0icMon30tf>z*fiej tS.8 18.2 0.3
1.3-Qrcntontwz9r» 18.2 .15.0 0.4
1. 2-OrcMOfoe0m»nt ____ 23.9 19.4 Q.4
Column f conditions: Suedcoeon 100/120 mish court with 5% 1A/200 tn4
t.73*8*nnr>+340ic*«tin*6ft. * Q.Q85 in 10 sttirtiss sttii co*jmn witn
min. thv* pngnmmfjd it &*C/min to 90*Cfofi

Column 2 conditions: Ctwnosortt W-AW 80/80 truth co*t*d mtfi 3%
1.2.3'Trisl2-evino4thYO*vlpne*n* ptcJtrt in I 8 ft. * 0.083 in /O tninttu
ste*t column witn h*tium cimtf gis it 30 cc/mtn ffowrtn. Column tttnpmtuf*
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/ Carrier Gas Flow Control liquid Injection Port* _. . _
I . t>-.J—n " /____• .. __ ̂ColumnOvenv °—- -t •»--,••'««-•' v^. ' i i "^
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_____ Confirmatory Column
' Detector
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Figure 3. Purge and trap system • purge mode.
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( U.S ENVIRONMENTAL PROTECTION AGENCY SAS Nus_ber v j
CLP SAMPLE MANAGEMENT OFFICE ^
P.O. BOX 818 - ALEXANDRIA, VIRGINIA 22313

1 PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmlttal Telephone Request
A. EPA Reglon/Cllent: EPA-Reglon III - REH III
B. RSCC Representative: Colleen Walling
C. Telephone Number: (301) 266-9180
D. Date of Request: September 21, 1988

j E. Site Nane: Croydon TCE Site. Bucks County. Pennsylvania

I Please provide below description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following

I( considerations, If applicable. Incomplete or erroneous Information may result . )
* In a delay In the processing of your request. Please continue response on ^*/

additional sheets, or attach supplementary information as needed.
I 1. General Description of analytical service requested:

Analysis of 3 Dense Non-Aqueous Phase Layer (DNAPL) samples for
| TCL Organics by the 10/86 CLP SOW. The 20 TICs of greatest
i apparent concentration are requested for the VOA fraction; the

B/N fraction; and the Acid fraction.
2. Definition and number of work units Involved (specify whether whole

samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, medium, or high concentration):

3 DNAPL samples; 1 field duplicate; and 1 laboratory duplicate for
a total of 5 work units for TCL Organics. DNAPL samples will be
non-aqueous liquids and may be high concentration samples.

I
I
!

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
action), RCRA, NPDES, etc.):

Superfund - RI/FS - REM III
Account No:

SAS Approved By (signature):
Date:



.
4. Estimated date(s) of collection:

1^ November 28 - December 2, 1988

5. Estimated date(s) and method of shipment:
November 28 - December 2, 1988

Samples will be shipped dally by overnight air carrier. These dates
are tentative and are dependent on the project remaining on
schedule. Sampling may continue Into the week of December 5.

6. Number of days analysis and data required after laboratory receipt of
samples:

45 days from the receipt of the lest sample.

7. Analytical protocol required (attach copy if other than protocol currently
used in this program):

| 10/86 Revision of "Statement of Work for Organic Analysis; Kultl-
1 Media; High/Medium Concentration", If sample Is screened as high

concentration.
K_> 8. Special technical instructions (if outside protocol requirements, specify

compound names, CAS numbers, detection limits, etc.):
I Sample must be screened prior to organic analysis and If level of

contamination 1s shown to be below 20,000 ug/1, laboratory 1s to
contact SMO for further instructions.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chaln-of-Custody documentation, etc.) If not completed,
format of results will be left to program discretion.

Per Exhibit B of the 10/86 SOW. In addition, the Chaln-of-Custody
forms, the SAS Packing lists, and the SAS request form should also
be Included.

10. Other (use additional sheets or attach supplementary information, is
needed):

The 20 TICs of greatest apparent concentration are requested for
each of the 3 fractions (VOAs, B/N, and Acid).

1 11. Name of sampling/shipping contact:
i j Raymond Wattras - NUS Corp. AR3012U I
1̂  (412) 788-1080

I



( 12. Data Requirements

K
I

Precicion Desired
Parameter Detection Limit (+> or Concentration)

All compounds Specified 1n 10/86 CLP SOW Specified In 10/86 SOW

13. _gc Requirements

Limits
Audits Required Frequency of Audits (Percent or Concentration)

Specified In 10/86 SOW Specified In 10/86 SOW Specified In 10/86 SOW

14. Action Required if Limits are Exceeded
Specified In 10/86 CLP SOW

15. Request Prepared By;
Gregory L. Zimmerman - NUS Corporation - (412) 788-1080
September 22, 1988

16. Request Reviewed B:

( Please return this request to the Sample Management Office as soon*Uf fwssibTe
I to expedite processing of your request for Special Analytical Services.

Should you have any questions or need any assistance, please contact your
Regional representative at the Sample Management Office.

I



'' U.S ENVIRONMENTAL PROTECTION AGENCY SAS Number.
CLP SAMPLE MANAGEMENT OFFICE
P.O. BOX 818 - ALEXANDRIA. VIRGINIA 22313
PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmlttal Telephone Request
A. EPA Region/Client: EPA-Reqlon III • REH III
B. RSCC Representative: Colleen Walling
C. Telephone Hater; (301) 266-9180
D. Date of Request: September 21, 1988
E. Site Name: Croydon TCE Site, Bucks County, Pennsylvania

i Please provide below description of your request for Special Analytical
I Services under the Contract Laboratory Program. In order to most efficiently

obtain laboratory capability for your request, please address the following
, considerations, if applicable. Incomplete or erroneous Information may result
{ j in a delay in the processing of your request. Please continue response on
^̂  additional sheets, or attach supplementary information as needed.

1. General Description of analytical service requested:
Analysis of 3 Dense Non-Aqueous Phase Layer (DNAPL) samples for
TAL Metals; cyanide; and sulflde as per the 2/85 CLP Inorganic SOW.
Cyanide must be analyzed by method 335.63 andsulflde must be
analyzed by 376.63 and not the spot test.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low. medium, or high concentration):

3 DNAPL samples; 1 field duplicate; and 1 laboratory duplicate for
a total of 5 work units for the above analysis. DNAPL samples will
be non-aqueous liquids and may be high concentration samples.

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
| action), RCRA, NPDES. etc.):

Superfund - RI/FS - REM III
Account No:I AR3012-43

SAS Approved By (signature):
Date:



} 4. Estimated date(s) of collection:
i •

November 28 - "December 2, 1988
I

5. Estimated date(s) and method of shipnent:
November 23 - December 2, 1988
Samples will be shipped dally by overnight air carrier. These dates
are tentative and are dependent on the project remaining on
schedule. Sampling may continue Into the week of December 5.

6. Number of days analysis and data required after laboratory receipt of
samples:

45 days from date of receipt of the last sample.

7. Analytical protocol required (attach copy if other than protocol currently
> used in this program):t

Analysis for TAL Metals by "High Concentration Statement of Work
I for Inorganic Analysis", 2/85 Revision. Cyanide must be analyzed

by method 335.63 and sulflde must be analyzed by mathod 376.63 and
not by the spot test.

\1 8. Special technical instructions (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

I If samples are determined to be at low concentration levels, contact
SMO Immediately for further Instructions. If samples are multi-

f phase, notify SMO. Seperate analysis for each phase Is required.

9. Analytical results required (1f known, specify format for data sheets,
QA/QC reports, Chaln-of-Custody documentation, etc.) If not completed.
format of results will be left to program discretion.

Per Exhibit B of the 2/85 SOW. In addition, the Cha1n-of-Custody
forms, the SAS packing lists, and the SAS request form should also
be Included.

10. Other (use additional sheets or attach supplementary information, as
needed):

, 11. Name of sampling/shipping contact:
/ Raymond Wattras - NUS Corp. (\R30 I --4
.v (412) 788-1080 " "



12. Data Requirements . .
—— . .

Precicion Desired
Parameter Detection limit (+g or Concentration)

All compounds 1 mg/kg Specified In 2/85 CLP
Inorganic SOW

13. QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

I . Specified in 2/85 CLP Specified in 2/85 CLP Specified In 2/85 CLP
I Inorganic SOW Inorganic Sow Inorganic SOW

L/
I
I 14. Action Required if Limits are Exceeded

Specified in 2/85 CLP Inorganic SOW.

15. Request Prepared By;
Gregory L. Zimmerman - NUS Corporation - (412) 788-1080
September 22, 1988

16. Request Reviewed By (CRL use only);

I Please return this request to the Sample Management Office as soon asDOsslblj
. to expedite processing of your request for Special Analytical ft-Wnylbts

i'W Should you have any questions or need any assistance, please contact your
Regional representative at the Sâ rte Management Office.



V U.S ENVIRONMENTAL PROTECTION AGENCY SAS Ntaber
1 CLP SAJtfLE MANAGEMENT OFFICE
* P.O. BOX 818 - ALEXANDRIA, VIRGINIA 22313

PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmlttal Telephone Request.
A. EPA Region/Client: EPA-Reglon III - REH III
B. RSCC Representative: Colleen Walling
C. Telephone Number: (301) 266-9180
D. Date of Request: September 22, 1983
E. Site Name: Croydon TCE Site. Bucks County, Pennsylvaniai

I

i
I
\

Please provide below description of your request for Special Analytical
I Services under the Contract Laboratory Program. In order to most efficiently

obtain laboratory capability for your request, please address the following
. considerations, if applicable. Incomplete or erroneous information may result ,
|( in a delay in the processing of your request. Please continue response on )
• additional sheets, or attach supplementary information as needed.

1. General Description of analytical service requested:
Analysis of 3 Dense Non-Aoueous Phase Layer (DNAPL) samples

• for total organic carbon (TOC) by EPA method 415.1.

2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, medium, or high concentration):

3 DNAPL samples; 1 field duplicate; and 1 laboratory duplicate for
a total of 5 work units for TOC. DNAPL samples will be non-aqueous
liquid and may be high concentration samples.

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
action), RCRA, NPDES, etc.):

Superfund - RI/FS - REM III
Account No:

f SAS Approved By (signature): a oQQI ?l|6
v Date: Hl1 YT .



i 4. Estimated date(s) of collection:

'W November 28 -'December 2, 1988
I

5. Estimated date(s) and method of shipment:
November 28 - December 2, 1988

Samples will be shipped daily by overnight air carrier. These dates
are tentative and are dependent on the project remaining on
schedule. Sampling may continue into the week of December 5.

6. Number of days analysis and data required after laboratory receipt of
samples:

40 days from date of receipt of the last sample.

i 7. Analytical protocol required (attach copy if other than protocol currently
* used in this program):
I TOC - EPA 415.1, from "Methods for Chemical Analysis of Water and

Wastes", EPA-600/4-79-020, March 1983.
Method attached.

8. Special technical instructions (if outside protocol requirements, specify
compound names, CAS numbers, detection limits, etc.):

9. Analytical results required (if known, specify format for data sheets.
QA/QC reports, Chain-of-Custody documentation, etc.) If not completed,
format of results will be left to program discretion.

Raw data,calculations, data sheets, duplicate results,
chain of custody forms, SAS packing lists, and SAS Request Form.

10. Other (use additional sheets or attach supplementary information, as
needed):

11. Name of sampling/shipping contact:
Raymond Wattras - NUS Corp. AR30 I 2f*7
(412) 788-1080 -• - , - - - - . - • -



. 12. Data Requirements
t Preclclon Desired
• Paranater___ Detection Limit (+> or Concentration)

TOC 1.0 mg/1 i 20X

!<

13. (JC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Duplicate 1/20 + 20 %

14. Action Required If Limits are ExceededI
Re-analyze samples once more.

15. Request Prepared By;
Gregory L. Zlmmerman - NUS Corporation - (412) 788-1080
September 22, 1983

16. Request Reviewed By (CRL use only);
———— —"Bate?

, Please return this request to the Sample Management Office as soon as possible
t to expedite processing of your request for Special Analytical Sw$c«.i ?l.f

.< Should you have any questions or need any assistance, please con t 1
I Regional representative at the Sample Management Office.
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ORGANIC CARBON, TOTAL
' .

Method 41S.1 (Combustion or Oxidation)

STORET NO. Total 00680
Dissolved 00681

1. Scope and Application
I.I This method includes the measurement of organic carbon in drinking, surface and saline

waters, domestic 'and industrial wastes. Exclusions are noted under Definitions and
Interferences.

1 .2 The method is most applicable to measurement of organic carbon above 1 mg/ 1 .
2. Summary of Method

2. 1 Organic carbon in a sample is converted to carbon dioxide (CO..) by catalytic combustion
or wet chemical oxidation. The CO) formed can be measured directly by an infrared
detector or converted to methane (CH4) and measured by a flame ionization detector.
The amount of CO2 or CH4 is directly proportional to the concentration of carbonaceous
material in the sample.

1 3 . Definitions .
3. 1 The carbonaceous analyzer measures all of the carbon in a sample. Because of various

properties of carbon-containing compounds in liquid samples, preliminary treatment of
the sample prior to analysis dictates the definition of the carbon as it is measured. Forms
of carbon that are measured by the method are:
A) soluble, nonvolatile organic carbon; for instance, natural sugars.

I B ) soluble, volatile organic carbon; f o r instance, mercaptans.
C) insoluble, partially volatile carbon; for instance, oils.
D) insoluble, paniculate carbonaceous materials, for instance; cellulose fibers.
E) soluble or insoluble carbonaceous materials adsorbed or entrapped on insoluble

inorganic suspended matter; for instance, oily matter adsorbed on silt panicles.
3.2 The final usefulness of the carbon measurement is in assessing the potential oxygen-

demanding load of organic material on a receiving stream. This statement applies
whether the carbon measurement is made on a sewage plant effluent, industrial waste, or
on water taken directly from the stream. In this light, carbonate and bicarbonate carbon
are not a pan of the oxygen demand in the stream and therefore should be discounted in
the final calculation or removed prior to analysis. The manner of preliminary treatment
of the sample and instrument settings defines the types of carbon which are measured.
Instrument manufacturer's instructions should be followed.

i Approved for NPDES
I Issued 1971 AR30I2ll9
. .'• Editorial revision 1974
r*—/
I 415.1-1

I



I
j 4. Sample Handling tnd Preservation
,, - 4.1 Sampling and storage of samples in glass bottles is preferable. Sampling and storage in
( plastic bottles such as conventional polyethylene and cubitainers is permissible if it is

established that the containers do not contribute contaminating organics to the samples.
NOTE i: A brief study performed in the EPA Laboratory indicated that distilled water
stored in new, one quart cubitainers did not show any increase in organic carbon after
two weeks exposure.

4.2 Because of the possibility of oxidation or bacterial decomposition of some components of
aqueous samples, the lapse of time between collection of samples and start of analysis
should be kept to a minimum. Also, samples should be kept cool (4*Q and protected
from sunlight and atmospheric oxygen.

4.3 In instances where analysis cannot be performed within two hours (2 hours) from time of
sampling, the sample is acidified (pH£ 2) with HCI or H.SO,.

5. Interferences
5.1 Carbonate and bicarbonate carbon represent an interference under the terms of this test

and must be removed or accounted for in the final calculation.
5.2 This procedure is applicable only to homogeneous samples which can be injected into the

apparatus reproducibly by means of a microliter type syringe or pipette. The openings of
| the syringe or pipette limit the maximum size of particles which may be included in the

sample.
I . 6 . Apparatus

6.1 Apparatus for blending or homogenizing samples: Generally, a Waring-type blender is
satisfactory-

6.2 Apparatus for total and dissolved organic carbon:
6.2.1 A number of companies manufacture systems for measuring carbonaceous

material in liquid samples. Considerations should be made as to the types of
samples to be analyzed, the expected concentration range, and forms of carbon to
be measured.

6.2.2 No specific analyzer is recommended as superior.
Reagents
7.1 Distilled water used in preparation of standards and for dilution of samples should be

ultra pure to reduce the carbon concentration of the blank. Carbon dioxide-free, double
distilled water is recommended. Ion exchanged waters are not recommended because of
the possibilities of contamination with organic materials from the resins.

7.2 Potassium hydrogen phthalate. stock solution, 1000 mg carbon/liter: Dissolve 0.2128 g
of potassium hydrogen phthalate (Primary Standard Grade) in distilled water and dilute
to 100.0 ml.
NOTE 2: Sodium oxalate and acetic acid are not recommended as stock solutions.

7.3 Potassium hydrogen phthalate, standard solutions: Prepare standard solutions from the
stock solution by dilution with distilled water.

7.4 Carbonate-bicarbonate, stock solution, 1000 mg carbon/liter: Weigh 0.3500 g of sodium
bicarbonate and 0.4418 g of sodium carbonate and transfer both to the same 100 ml
volumetric flask. Dissolve with disiiiied water.

AR30125P
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. . . . .
7.5 Carbonate-bicarbonate, standard solution: Prepare a series of standards similar to step

J.3- '
NOTE 3: This standard is not required by some instruments.

7.6 Blank solution: Use the same distilled water (or similar quality water) used for the
preparation of the standard solutions

Procedure
81 Follow instrument manufacturer's instructions for calibration, procedure, and

calculations.
8.2 For calibration of the instrument, it is recommended that a series of standards

encompassing the expected concentration range of the samples be used.
Precision and Accuracy
9.1 Twenty-eight analysts in twenty-one laboratories analyzed distilled water solutions

containing exact increments of oxidizable organic compounds, with the following results:

Increment as Precision is ' Accuracy as
TOC Standard Deviation Bias. Bias.

mg/liter TOC. mg/liter %

4.9 3.93 ~ 1 5.27 +0.75
107 €.32 + 1.01 +1.08

(FWPCA Method Study 3. Demand Analyses)

Bibliography

1. Annual Book of ASTM Standards. Pan 31. "Water", Standard D 2574-79, p469 (1976).
12. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 532.

Method 505. (1975).

AR30I25I
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( U.S ENVIRONMENTAL PROTECTION AGENCY SAS Nwber-
CLP SAMPLE MANAGEMENT OFFICE

I P.O. BOX 818 - ALEXANDRIA, VIRGINIA 22313
PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transmlttal Telephone Request
A. EPA Region/Cllent: EPA-Reglon III - REH III
B. RSCC Representative; Colleen Walling
C. Telephone Nunber: (301) 266-9180
0. Date of Request: September 22, 1988
E. Site Name: Croydon TCE Site. Bucks County, Pennsylvania

l
Please provide below description of your request for Special Analytical

I Services under the Contract Laboratory Program. In order to most efficiently
obtain laboratory capability for your request, please address the following
considerations, if applicable. Incomplete or erroneous Information may result

I( in a delay in the processing of your request. Please continue response on
v additional sheets, or attach supplementary Information as needed.
. 1. General Description of analytical service requested:
• Analysis of 9 residential well samples and 3 rlnsate blanks for VOAs

by EPA Methods 601 and 602. Second column confirmation of positives
|>l ug/1 Is required. A purge and trap volatiles analysis of a 5 ml

water sample analyzed on a gas chromatagraph equipped with a Hall
Detector and Photolonlzatlon Detector (PID) 1s required.

, 2. Definition and number of work units Involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, med1t_m, or high concentration):

9 low concentration residential well samples; 2 field duplicates;
1 laboratory duplicate; and 3 low concentration rinsate blanks for a
total of 15 work units for VOAs by EPA Methods 601 and 602. Second
column confirmation Is required.

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
action), RCRA, KPDES, etc.):

Superfund - RI/FS - REM III
Account No:

SAS Approved By (signature):
Date:

AR30I252



4. Estimated date(s) of collection: ^ "
VV November 14 - 18, 1988

5. Estimated date(s) and fiethod of shipment:
November 14 - 18, 1988

Samples will be shipped dally by overnight air carrier. These
dates are tentative and are dependent on the project remaining on
schedule. Sampling may continue Into the week of November 21.

6. Number of days analysis and data required after laboratory receipt of
samples:

40 days from receipt of the last sample.

7.. Analytical protocol required (attach copy if other than protocol currently
used In this program):

EPA Methods 601/602 from "Methods for Organic Chemical Analysis
( of Municipal and Industrial Uastewater". EPA-600/4-82-057,

July 1982. Second column confirmation is required. Method
, 1s attached. See Appendix A; Attachments il and i2 for specific
l / requirements.

8. Special technical instructions (if outside protocol requirements, specify
| compound names, CAS numbers, detection limits, etc.):

Second column confirmation is required. See Appendix A; Attachments
T il and 12 for specific requirements.
» .

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chaln-of-Custody documentation, etc.) If not completed.
format of results will be left to program discretion.

Package format similar to CLP as per Exhibit 6, Section II of the
USEPA Contract Laboratory Program, Statement of Work for Organic
Analysis, July 1987 Revision. See Appendix A; Attachments il and
i2 and Note i4 for specific requirements.

10. Other (use additional sheets or attach supplementary information, as
needed):

11. Name of sampling/shipping contact:
Raymond Wattras - NUS Corp. . AnOU.l

i (412) 788-1080

I



I
I 12. Oata Requirements

( Preclcion Desired
Parameter Detection Limit (+S or Concentration)

Target Compounds - See Note il, Appendix A, Attachment il
Detection Limits - See Note il, Appendix A

13. JJC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Quality Control Check 4 Initially and then per Section 8.2.5 of
Sample 1/10 samples attached method
Blanks I/day of analysis Below method detection

limit.
I Matrix Spike 1/10 per Section 8.3 of

attached method
. Matrix Spike Duplicate 1/10 per Section 8.3 of
I attached method

Initial and Continuing Calibration - See Notes i2 and 13, Appendix A and
1 ' Attachment 12.

I
14. Action Required if Limits are Exceeded

, As specified in the Attached Appendices and Attachments.

15. Request Prepared By;
Gregory L. Zlmmerman - NUS Corporation - (412) 788-1080
September 22, 1988

16. Request Reviewed B£ (CRL use only);
Date;

Please return this request to the Sample Management Office as soon as possible
to expedite processing of your request for Special Analytical ̂Ar̂ fff f*j c i.

. ( Should you have any questions or need any assistance, please coritJrfcfi yrduil3 •*
I Regional representative at the Sample Management Office. - - - - - -

3o|
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/ ~ APPENDIX A

VNOTE i .
Target compounds are halogenated volatile compounds from the CLP
TCL plus benzene, toluene, ethyl benzene, xylene isomers,
dichlorobenzene isomers and Chlorobenzene. The required detection
limits are l (ug/L). sample results indicating levels > 1 (ug/L),
must be confirmed using a second column analysis.
NOTE 2.

EPA Methods 601 and 602 from 40 CFR Part 136 of 10/26/84 with:
A. Initial 3 point calibration^, 20, 40 ppb).
B. One method blank every 12 hours .
C. Calibration check standard run at 20 ppb every 12

hours.
D. Second column confirmation for positives (values greater

than Kug/L)); the second column must be a different
x column than the first.

E. Brief description by laboratory on specific procedure.
i NOTE 3.

UCalculate and compare response of initial calibration and check*
tandards. If the % deviation in the response factor comparison

'is > than 25%, call DPO Chuck Sands or John Scalera at (301) 266-9190
prior to data submission* At the Sample Management Office (SMO),

I action determined by the degree of non-compliance may range from:
A. Only noting non-compliance in the report narrative.

• B. Requiring a new initial calibration and a reanaiysis of all
I samples asssociated with the unusable check standard.

• NOTE 4.

Deliverables include a package format similar to CLP as per Exhibit B,
Section II of the USEPA Contract Lab Program, 10/66 Statement of Work
for Organic Analysis including all revisions up to the 7/87 Revision.
Deliverables also include:

1. SAS Request Form.
2. All sample and standard chromatograms and quant itat ion

t lists.
3. Response factor calculations(initial calibration versus

check standards).
4. Method blanks and duplicate chromatograms and

quantitation lists.
5. All sample calculations. -niocc
6. Instrument run logs. AR3Q.-_.oD
7. Narrative identifying instrument model, column-used-and ;

operating parameters.
8. Chain-of-Custody Forms and sample, packing list. «//./



r ATTACHMENT i 1

Target Compound List: 6LO"i—•
Chloromethane â**%î *̂ *—
Bromomethane
.Vinyl Chloride

. Chloroethane
Methylene Chlorldfc
1,1-01chloroethene
I,1-01chlor1ethane
Total-1,2-01chloroethene (trans and els Isomers)
Chloroform
1,2-01chloroethane
1,1,1-Trlchloroethane
Carbon Tetrachlorlde
Bromodlchloroiethane
1,1,2,2-Tetrachloroethane
1,2*01chloropropane
trans-1,3-D1chloropropene
Trlchloroethene
D1bromochloromethane
1,1,2-Trlchloroethane
cls-1,3-DIchloropropene
Br OHIO form
Tetrachloroethene
Chlorobenzene

•Also optional analysis for:
(a) l,2-d1Chlorobenzene;
b) 1,3-dlChlorobenzene;
c) 1,4-diChlorobenzene;
d) dlchlorodlfluoronethane (Freon) and
e) trlchlorofluoromethane (Freon)

Please note the first mentioned Freon may coelute with vinyl chloride
In this method and result in a false positive analysis.

AR'30I256
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ATTACHMENT II

o - • • • •
Examples of Actions Related to Data Compliance

A. Example of non-compliance requiring little action: Laboratory
. notes non-compliance 1n narrative only, analysis proceeds.

Analysis Is fo* all halocarbons listed in Attachment il,
but trichloroetnene is of primary Interest. Response factor
of BromodiChloromethane changes 30% from initial calibration
calculation to check standard response factor calculation.
Laboratory must only note non-compliance in narrative.

6. Example of non-compliance requiring DPO/SMO action and Intervention:
Analysis is for trlchloroethene only. There a*e samples with
positive trlchloroethene results. Check standard response factor
(>50X) different fron initial calibration response factor.
Laboratory notifies DPO. SMO requires a new Initial calibration
and reanaiysis of all samples associated with the non-compliant
check standard.

AR'30I257
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4. Appmdices A. B. and C are added to primary column. M-'.hod 924 pntvides MS tubing. non-Teflon thread sealants, or flow
Part 13ft to read ai follows: chron.tr.gnph/mns* spectrometer ICC/MS/ controllers with rubber components ia tht
APPENOi V A TO PART Ufr-MCTHODS cond-t:or.s uppropriate for the q-jttl'tative .nd purge and trap system should be avoided
FOR G86.4MC CHEMICAL ANALYSIS OF quantitative cnnfirmntion of -»s.a» far most 3_i Samples can bt contaminated by
MUNICITAt AND l.NDL'STRLU of tfctpi-anwiera listed abov*. diffusion of vola'ilt organics (particulart.*
WASTTW.V.TÊ  wulp'"a;u> 1.3 The method defection hmit |MDL fluorocarbons and methylent chloride)

dinned in Section 12.1) for aacn parameter throuah the septun seal into the MAID!*
Method 801—Purje-ble Halocarbons is listed in Table 1. The MDL for a specific -

1.1 Th:,m*hod covers the determination the sample matrix. ^̂ «iT. .. ... ;i.?vof29puV4blehalocarbona. 1.4 Any modification of thia method protocol can serve aa a cftecki
Tha following parameters may b* beyond those expressly permitted shaU bt contamination.

J determin-d by this method: considered as a major modification subi«:t to 34 ConUrainatton by carry-over caa
I, _______________________ application and approval of alicmstt test occur whenever hî i level and Jo» lev el
l( „.,„„ ;STOP.T; CA$MO procedures under 40 CFR UMmdlSU. umples art sequenHally analyzed To rŵ y
fi '_____• ** 1.S Thi* method is restricted to use by or carryover, tht purp-ng device and sample
I fcamoae »'_ ' - uji J*r the supenision of an-lysts syring* must bt rinsed with reagww water
• - *»....... H'at. j..,̂  txperienceJ in the operation of a pur?« and between sample analyse*. Whenever ai«

trap system and a gas chromatograpb and in unusually concentrated sample is
the interpretation of gas chromatograms. • encountered it should bt followed by aa

|cAoo«S»*'"""——" so?' 'rs-»Ij Ejch ana|y»*mu>t Jemor-trate the ability to analysis of reagent water to check for crot»
î :.ii»3w«>Mn»i"iSSTIlZ....'.. Hi** ioo-r4-» generate acceptable results with this method Contamination. For samples containing large
onjorMim.......——........—•, 32tM s?-««-i using the procedure described in Se«:tion 8-L amounts of water-soluble materials.

I ———="-'-'• "- .J th-nm* m *. . -ed throu^>»V to wash out the purging device with •

.ept through •
sorfaent trap where tht halocarbons an . . , . , .- v
trapped. After purging Is competed tht trap «nd f"?1"* «* *• rati" <y»tKn •»» ta
ia healed and backflushed with tht inert gaa required.
to desorb the halocarbons onto a gas t. Safety
chroiratographic column. The gat 4.1 Tht toxidty or cardnogeniaty of e«ch
ehromatograph ia temperature programmed to reagent used in this method has not been
separate the halocarbons which art then precisely defined however, etch chemical
detected with ai hajidwptcifie dtttctor." compound should bt treated u a potential
U The method provWea an optional gat health hazard From thia viewpoint expoeurt

chromator*phic columa that may bt helpful to &ttt chemicals must bt reduced to tht
in resolving tht compounds of interest from lowest possiblt level by whatever neana
Interferences that Bay occur. available Tht laborttny ia responsible for

._-,.. u. ...UU..4 .1 .<» UKIU.UJ.I UIM.I. c. * Interferences maintaining • current awareness fUt ol
aâ ro\!<Il(!ô .Ti4o'Ĵ »Tv̂ Ien'AUt!" »•» Impurities In the purgt gas and OSHA regulatlona r-gajjlingthtsaft
method is used to analyze unfamiliar sample* organic compound* outgassing from tht handling of tbt chemicals specified ia tht*
for any or all of tht compound* above. plumbing ahead of tht trap account for tht method A irtferenut jS*̂ " ffl'̂ 9 n't)
compound identifications should bt majority of contamination problems. The bundling sheet* slHula BjM.MjBtOAy' U
supported by st least one additional analytical system must bt demonstrated to available to aU personnel involved ia tht
qualitative technique. Thia method describes bt free from contamination under tht chemical analysis. Additional reference* tô —-'
analytical condition* for • second gs> condition* of tha analysis by funning laboratory safety art available and havt
chromatographic columa that caa bt used to laboratory reagent blank* as described ia been identified **for tht information of tht
confirm measurements made with the Section 8.14. The use of non-Teflon plastic analyst ,-_ -

I
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44 The following parameten covered by equivalent This column was used to develop when the analyst handles high concentrations
this method have been tentatively classified the method performance statements to of such daterials.
ts known or luspected human or mumatlixa Section It Guidelines for the use of alternate 644 Place about 9.6 mL of methanol into
carcinogen*; carbon tetrtchlorid*. , column packings u. provided ta Section 10.1. t IĈ tnL ground glass stoppered volumetric
chloroform. 1.4-dichlorobeniene, tnd vinyl . - ' f 844 Column 2—6 ft long x 0.1 to. ID ? "; S' flask. Allow tha flask to stud unstoppered
chloride. Primary standards of thes* toxic stainless steel or glass, pa eked with .' ' for tbout 10 mto or until til alcohol wetted
compounds should be prepared ta t hood A chemically bonded n-octane on Porufl-C surfaces have dried Weish the flask to the
NIOSH/MESA approved toxic gts respirator (100/120 mesh) or equivalent nearest 0.1 cut
should be worn when the analyst handles 644 Detector—Electrolytic conductivity jĵ  Addthe assayed reference material:
high concentration* efthe« toxic compound* crmicrocoulometric detector. These types of M-24 Uquid-Uiteg • 100 j»t lyringe
S. Apparatus md Material* &̂" f'J.'.̂'."̂"̂! ?*!.»-. Immediitify idd two or mort ctops of

/
V v

6444 C*se*-Toprepareatandudsfor

wash, rinse with tap and distilled water, and _ ..
dry it 105 'Cforlh before vat. needle.
(4 Purge ind trap system—The purge and gj Syringe valve—2-way, with Luer tod*

trap lystam consists of three separate pieces (three each).
cftqdpmenti purging device, trap, tnd g.y Syiinge—S-ml. git-tight with .hut-off
desorber. Several complete systems ire BOW valve. t.~ - „
commercially tviflable. gj Bottlt—IS-mL Krtw<ap, with Ttflon mV5Y>°fi.w.,..1 j,,,,..,- mhmm ,
S4.1 Tbt purging device must bt designed cap Liner. .k «̂ *̂1- Â  tto accept S-coL umplis wtth c water column gj Ealanc*—Analytical, capable of v̂ en mix oy tovernng lot uask atyi>_ __._.,

•t kast 9 OB deep. The gaseous head ipact icc-rately wtithtog 0.0001 g. Ctlculitt the concentration IB |tg/jdL from
betwtea the water coionm and the trap must *• Bet t10 m w«'8l»'- VVhin compound
bivtitotaJvolumtoflessthinlSmLTlie e-toasenu purity Ue.wytd to NP6* or rtsUr.tb.
purge gas must past throngh the water 6.1 Resgent witer—Reagent water Is weight ctnbtB*td«ri._out«rreeaon to
column is finely divided bubbles with • defined is « wittr to whichu toterfennt la caicutett At conetntratioa of the stock
diameter of bis Aen 3 mm tt the origin. The not observed it the MDL of the parameters of itandard CommerdaUy prepared stock
purge ges oast be Introduced no more than 8 interest standards can b* used at my concentration if
mm from the bts»of the water column. The 6.1.1 Reagent water can g« generated by they trt «rtified by Ihe minufacturer er by
purĵ .-rtteilJ.rt-̂ dlnrlrir«l-««ts ptwtog tap water through « carbon filter bed « todependent louret. .....
thattdeaigaeitarU. • containing tbout lib of activated carbon ' *•*•< Transfer the stock standard solution
844 TI* ttifBMt but tost IS cm long (FUtrisocWOO. (klgon Corp, or equivalent̂  toto • Ttfloo-tttled *crew<ap bottlt. Stort.

and have utasid»diimet-T of it least aica 6.14 A water purification system with minimal bead-pact, at-10 to-20 *C
to-Tbt trip _M«tbt packed lo contain the (Millipore fiuptf-Q or tquivalent) may be md protect from Ught
bUow* minimum kngthacJidMbtntKU) used to guerate reagent witer. *U4 Prepare frtsh standards weekly for
cm of at-hyl aili&oM coated packing (Seca«n 6.14 Reigtut water may al»o be crepartd tht ate p*M tad 2-chloroethyivinyl tthet. AO
644). 7.rta of-Ufl-dipĥ yteie oxide by boiling water for 15 min. Subsequently. . othtr standards must be replaced ifter one
polymtr{S«ctioo6JJ.J.7JcmofaiUcag«l while maintaining the temperature at 80 C mootkcrsoooar if comparison with chtck
(Sectioa &&«). 7.7 cm cf coconut charcoal bubble • contaminant-Ire, taart gas through fttndards tadiotes t problem.
(S.ctionaj.lUfitUnotiiece.tuyto tha water for Ih. While still hot, transfertbe U Secondary dilution standard*—Using
analyse lot diditorodffluoroa-'thint. tht water to inarrowmo.th»cr»w<ap bottle stock standard aolution*. prepaxs secondary
charcoal can bt eliminated and the polymer ind seal with t Teflon-lined e«tum and cap. dilution standards ta oetbanol that contain
•action kogthutd to IS cm. Tht minimum 6J Sodlmn thJosulfate—(ACS) Granular. ft* compounds of interest either singly or
specifications for the trap are illustrated to 6.3 Trap Materials: mixad together. Tb* secondary dilution
Figure!. «.. Coconnt charcoal-e/10 mesh sieved etandards ahould bt prepared at
S-U The desorber must bt capable of to 26 mesh. Btrnebty Chanty. CA-660-20 lot concentrations such that the iqueous

rapidly heating the trap to 180 *C The * M-2948 or equivalent calibration stindtrds prepared to Sections
polymer section of the trap should eotbt 644 te-Dipbenylene oxide polymer— 74.1 or 7.4.1 will bra eke tlhe working range of
heated higher than 180 *C and the remaining Tenax (80/80 mesh), chromatoptphic grade tht analytical wsttm. Secondary dilution
eections*bouldnottxce«d.OO*C'n>e ortqulvalent . standards snould bt stored with minimal
deaorbtr -Uustrattd ta Figurt I Mttttfattt 644 Methyl tllicont paddng—4* OV-1 bttdspaca and ahould bt checked frequently
design criteria. on Chromosorb-W (80/60 mesh) or for signs of degradation or evaporation,
8.2.4 Thtpurf* and trap eyslamaaybt tquivaltnt tsptdally fust prior to preparing calibration

tMtmbled is tteptrata unit or bt coupled to 64.4 Silica g»t-35/80 mnh. Davison. standards from them.
• ges ctronatographts illustrated to Fifurts grade-15 or equivalent 6J Quality control check simple
• «nd4. 6.4 Mathinol—Pntictd* exility or concentrate—Set Section 04.1.
.U Cuehromatograpb—Antnalytical tqulvalent

system complixa with • ttmptrttart 64 Slock standard solution*—Stock **"'
programmabltgaschrwattofriphauiubl* itandard Mlutioni may bt prtpirtd from. M Assemble t pnrge ind tap eystam
for on<olomntojecaonind*ll required pure *taadtrd material or purchased as that meets the specifications to Section 54.
•cceucTiM.gdud-ag*yriQfis.uitlyticil eartified»flluaon..P«p»rt»tack standard Condition thtlrip overnight it ISO iC ton j « c Q
column*. fi*«i. dtttctor. tnd ttrip-oart . tolutions In otthaaol uitog usayed liquid* backflushing with u inert gas flpHv V W»l -. «J _7
recorder. A data lysttm I* recommended for or gases tsipproprtatt. Because of the 20 mL/min. Condition tht trap tor 10 mia
msasuringpeaktreas. loxidtyofwrntoftheorginnhalldes. once daily prior to UM.
«4.i Column 1—8 ft long x 0.1 to. ID prtmuy dilutions of these materials should 74 Connect the purgt tad trap eysttm to

•tainlessiteilcrglasa, packed with WSP- U prepared tot hood A NIOSH/MESA • ga* ehromatopapL The gas chromatcfriph
1000 on Cirbopack B (60/60 mesh) er ipprovad toxic ga* resplretcr cbpuld bt tutXl Dost b* operated using ttmpmbm ind flow
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rate condition* equivalent to those given in (AJ(C, modification ia made to the method tht <
Tabltl.Cilibrattthtpurgiandtrap.ga* . „„ _-_-_i---l analyst is required to repeat.heprocedure -n )
chromatographic system using either tht (AJ(CJ Section 8.2. • x̂.,/
external standard technique (Section 7.3) or . 8.14 Each day. tha analyst must analyze t
tht internal standard techniqut (Section 7.4).. reagent water blank to demonstrate that
7.3 External itandard calibratioa where: interference* from the analytical system art

procedure: A,«Responst for the parameter to bt under control
74.1 Prepare calibration standards at a measured j.j.| The laboratory must on aa ongoing

miminum of three concentration levels for Aa*Responst for tht internal standard basis, spik* tnd analyst a minimum of 10% of
each parameter by carefully adding 20.0 j-L of CM_Concentratioa of tht internal all samples to monitor and evaluate
one or more secondary dilution standard* to _"*?*"*•. ' ,. • . laboratory data quality. Thi* procedure is
100.500. or 1000 ml of reagent water. A 25-ML C.»Concentratioa of the parameter to bt described ia Seetioa 84.
syringe with a 0.006 ia. ID needle should bt measured lts The laboratory must oa an ongoing
used for this operation. One of tht external If tht RF valut over tht working rangt i* a basis, demonstrate through the analyse* of
standard* should b* at t concentration near. constant (<10% RSD). tht RF caa bt . quality control check standard* that tht
but above, tht MDL (Tablt 1) and tht other assumed ta be invariant and tht average RF operation of the measurement system is ia
concentration* should correspond to tht can bt used for calculation*. Alternatively. control This procedure ia described ia
expected rangt of concentrations found ia tht results caa bt used to plot * calibratioa Section 8.4. Tht frequency of the check
real samples or should define tht working «urv» ofresponst ratios. AJAi,. vs. RF. standard analyse* is equivalent to 10* of all
rangt of tht detector. Thest aqueous '•' *»• working calibration curve, simple* analyzed but may bt reduced if
standards can bt stored up to 24 h. if held Ia calibratioa factor, or RF must bt verified! oa lp_kt recoveries from sample* (Sectioa 8.31
sealed viala with zero headspact at each working day by tht mea*urement oft mett til sptdBed quality control criteria,
described ia Sectioa 9.2. If not so stored they QC cnecitsampli. 8.1.9 Tht laboratory must atintaia
must b* discarded after 1 h. . '•" J*!."*?' QC -h«c« »«=?'• «• . performuct record* to document the quality
744 Analyze etch calibration standard ""̂""r*"!;.1 !£?•... - . ofd*t»thitiigeniratedThi*procedurti»according to Section ia tnd tabulate peak 7-« Analyzt tht QC check samplt described ia Sectioa 84.

height or area response* versu* tht * ^i5Si.t~ «•»•»«!•• « To establish tilt ability to generattconcentratioa ia tht standard Tht results- acctptablt accancy ud prtcttoa. tht— •
rttativt atandard dtviatioa. RSD). linearity n. °, , ^i pwtmetw ol interest at • conetatntiovof 10
through thtorigiactab. assumed indth.7 JĉSSô Î''̂11"''*1 Mg/ml la mttluaoL Th.QCch.dk. n*
average ratio or calibratioa factor caa bt „ . 2L **tuua '•*•*• concentrttt mu*t bt obtained frpo tht U-5»
used iaplact of a calibration curve. _ "f *" Thtlargt numbtri jfpanmttertla Environmental ProtectJoa Agency.
7.4 Internal standard calibratioa Tablt 2 preseni *ub*t»atiil probib̂ ty that Envirenmtntil Monitoring ahd Support

procedure-To ust this ippraich. tht analy»t *̂ ,̂!|™S? !.?«_« 'n_t;̂!i«B--. Liborttory ia Cincinnill. Ohio, if availablt. Ifmust select ont or mow internal standards •«*?' a"et cnteril whea «• fUsaMen art no| tvtaMt ft̂  tj,gt M.-,̂  .j,, QC -j,..̂
that an similar ia analytical behavior ta tht maiyzeo. sample concentrate must bt obtained from •
compounds of interest Tht analyst must '•** Repeat uit test only for those another external source. If not availabre boa
further demonstratt that tht measurement of parameters that failed to mett tht calibration fitiitt souic* above, tht QC check saraplt
tht tatemal standard ia not affected by acceptanct criteria, a tht respoMt for a conceatratt mu*t bt prepared by th»
method or matrix interference*. Because of pirameter does not fall wUhia tht rtngr ta laboratory using stock standard* prtpvtd
these limitation*, no internal standard caa bt tnU second teat • caw ctlibratioa carvfc independently from thos«wid far
suggested that is applicable to all sample*. calibratioB factor. orRFmurtbt prepared for ctiib-jtioa
Tht compound* recommended for ust u tnat parameter iccor-Uitj to Stctioa 74 or 7. _, ĵ preptrt»QCchediiimpl»t»
surrogi tt spikea la Seetioa 84 havt beea * $"?'% iTffiL, »», .. .,„. ,w. -,.,1,/vi eonula a ̂  ^ etch P*™""" *» •(Wtal
used successfully aa internal atandard*. ,£J&J££!5Sl faSl̂ _mL «?̂  «»** - QC check siaplt conceniratt to.
because of their generally unique retention M̂? 222J! ̂L3̂?-̂.. lOOmL of reagent witw.
dmtlL SSÎ .̂̂ n̂̂ ffî ft̂ fa* •*» AjulyitfoaHaUHquotiofflit
7.4.1 Prepart calibration standard* at a . • ffv̂J?°,ll̂i,J?̂_i':!Ŝ.trt ̂  °* wtltmlxed QC chtck samplt iccardtaf ta

miaimuaofthretconceatritionlmlafor _̂ M̂ u7f«?vffiî .̂ ffll. .«* Stcttoaia
each parameter of intereat a* described la SSSM_̂ JSŜ _ihSlK ̂L "« Cifculttt tht ivtngt rtc-«7 («Jia>fn.-ndtht.tindird<Sviiti-.iof__»_7.4.2 Prepar. t spiking lohtiot. containing i r-e««y W »a Ml A. for «cli pirtmittf of
etch of the tatemal it̂ irfsoitog tht * S«lŜ JSŜ ffi2L«t?Ĵ V tettrt«Min|thtfetart..Jtfc
procedure* described iaStctiou 64 ind 84i ̂ m̂ Ŝ ŜM. 644 For «ch pirunt t« comiMrt s tnd A
a i. recommended Utt, th. McotuUr, SSSSKSSKSSSS!!i» £*J%ĵ Ẑ7%5£$?'dilution standard bt prepared all chartcUrtttiaofthtmtthciWhtarfiulto wpr̂ ipniadacairiĉ rMp̂ ttTely. ̂
concentration of 13 Mg/mL of tichtotenul o11̂ t1p?Min̂ ™̂ _T)̂ t4e4 fô toTibltZIf.«BdXfa-*l«»nmtttr8
itandardcompoundThtadditlofloflOMLof %atS£. ̂̂ yconSdcht.* oftettrtttmtttthticctpUnctcrfttHa...*
thit standard to 3.0 mL of samplto*

7.0 Analyzt e*ck calibratioa itudud 8,14 Tht «n-Jyst nnatnuk* ta initial iaytodlvtduilXMiout*idttt»nmifor
according to Section ia adding 10 >-L of one-Hm*. demonstration of tht ability to iceortcy, miatatiy-ttaptrformaactu
internal standard spiking solution directly to gener»tt acceptable accuracr and predsloa ttnicctptibltiot thttpmmtt*.
tht syrtagt (Sectioa m4t, Tabulatt peak withthit method This ability la established No*'̂ '*J*Tl1ffl'&ftPfr̂ !nIfIaheight or sxet response* against as deicribed la Sectioa 8-i * Tibta 2 prtstnt rnipltUnd protmomryihit

C concentratioa for each compound and &14 larecognitiba of advance, that art ontormonwillfiil'itttutontof-.'t
internal standard and calculate responst occurring ia chromatography. tht analyst i* accaptanct crttarit, whta all parmmttan art

1 'actor* (RF) for each compound using permitted ctrtaia option* (detailed la Stctioa analyztd . _
Equation 1. mi)tolmprovtthtsepariaon*orlow*rth* • 84.6 Wheaoniormortof Aipartmetart
Eq-atioal. cost of msasurtmenta. Each time such a tested fail at leut one of tht acseptanc*
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criteria, the tsalyst must proceed according stindtrd containing each parameter that effectiveness of the method in dealing with
to Section 64.6.1 or 6444. failed the criteria must be analyzed is each simple matrix by spiking each sample.
64.6.1 Locate and correct the source of described to Section 6.4. itandard and reagent water blank with

i the problem and repeat the test for all e.4 If any parameter fails the acceptance lurrogite halocarbons. A eoqibmiuon of
^ parameten of interest beginning with Section criteria for recovery to Section 6.3. • 'QC; bromochloromethine. 2-brcmo-l- .
. 64.3. • check standard containing each parameter chloropropane. tnd 1.4-dichlorobutine ia
! 64.64 Beginning with Section 6.24. repeat that failed must be prepared and analyzed. recommended to encompass the ftnge of the

the test only for those parameten that failed Nott: The frequency for the required temperature program used to this method.
to meet criteria. Repeated failure, however. tnilysl* of tQC check itindird will depend From stock standard solutions prepared as in
wiu confirm i general problem with the upon the number of parameters being Section 6-5. tdd t volume to give 750 «tg of
measurement lystem. Ifftis occurs, locate limultineously tested the complexity of the each lurrogite to 45 mL of reagent water

t ind correct the louree of the problem ind *impkmitrix.*ndthiperforminceofthe contained fa * SO-mL volumetric Cask, mix
repeat the test for all eanpounda of interest laboratory. If the entire list of parameters to *nd dilute to volume for t concentration of 15.
beginning with Section 644. Tible 2 must be measured ta the sample to ta/nL Add 10 «Lof this lurrogatt ipiking
64 The laboratory must on in ongofag Section 64, the probability that the analysis solution directly toto the 5-mL syringe with

: basis, spike it least.0* of the samples from of a QCeheck standard will be required is tvery sample ind reference standard
each sample site being monitored to issess high. In this case the QC check itandard analyzed Prepare a fresh surrogate spiking

1 accuracy. For laboratories analyzing one to ihould be routinely analyzed with the spiked solution en t wttkly basis. If the internal
ten samples per month, it least one spiked sample. • standard calibration procedure Is being used
sample per month Is required 6.4.1 Prepare the QC check standard by the suiroaste compounds may be added

64.1 The concentration of the spike to the adding 10 |tL of QC check iimpte concentrate directly to the internal standard-spiking
> aample ihould bt determtoed u follows: (Sections 64.1 or 844} to SmL of reagent solution (Section 7.4.2).
: 64.1.1 It u to compliance monitoring, tht water. The QC check itandard needs only to
{ concentre tiofl of i specific panmeterta tha contain the parameters that failed criteria to *• Sample Collection. Preservation, and
1 sample Is being checked tgiintt • regulatory the test fa Section 64. Handling

concentration limit the spike should be at 6.44 Analyze the QC check standard to 9.1 All samples must be iced or
that limit or 1 to S times higher than the determine the concentration measured (A) of refrigerated from the time ef collection until
background concentration, determined fa «<ch parameter. Calculate each percent malysi*. If the sample contains free or

l Section 644. whichever concentration would recovery (PJ is 100 (A/T)*. where Til the combined chlorine, idd sodium thiosulfate
I be larger. *ru« »•!"* of the standard concentration. preservative (10 BU/40mL is sufficient for UP
J 64.14 If the concentration cfi specific 6.44 Compare the percent recovery (PJ to 8 ppm Ct) to tte empty simple bottle Just
•' M»«at«fathiHmplt.i.Botbtingchecked &*£!£!̂ &&*«%$S£&I prior to shipping to the linplî  t«t. EPA

Methods 3304 and 3)0.5 miy bt used for•giinsttlimitipe.ifictothitpanmiter.tfat _ _ _ _ _ _ _ _ _
', ipike ihould beat 20 Kg/Lor Ito8 times 2Spt_̂ ete?ttJtWIedae_,tel:t_nk meisure_nenrofresiduilchforine.fheid"tt«-J higher than the background concentration Section 64 need to be compared with these kjti ire tvtiltble for thi* purpose.

•" determined to Section 644. whichever g"* *'j JfV* ĵ T* 3"* *u™PIriBeter 64 Crab samples must be collected to
concentration would be larger. IK? ™" *" j oesignateo range, me gliss containers having i total volume of at

64.2 Analyze oat S-mL sunple aliquot to «»«•̂ tSSSSSÎ S'.̂ Ii £?£$£,? fcait 25 mL Till the iimple bottle Just to
determine the background concentration P) t̂̂ Ŝ̂ ifitt̂ .̂ ^ overflowing to tuch • manner thit ao tir
ofeadipirameter.IfDec....Tjr.pKpiK8 _E£j£Jr!Ŝ !?&iSffi5i.£?*.. bubble*! - - - - - -

check sample concentrate and inilyze it to

essasaassssssKŜŜ Ill asawsssftsag*-' niTM1__wj compart tne percent recovery (P) for g-.,j jj_e (ttad̂ -d deviation of the percent *"•* »•bl* 1 lummirizes the
each parameter with the comipondtog QC neoverv fi_>. EXDKH the temraev recommended cperatiftg conditions for the
acceptance criteria found to Table 2. These tJMssmentiiŝ sB̂ ««Mv»n-toterval gas ehromatograph. Included ta this table are
acceptance eriterii were calculated to _romP-2s.to?̂  ̂ r-.-WiridL-io* ' utimated retention times and MDL thst can
tocludeintllowineeforemrto for example, the accuracy toterval is • ' bt achieved under thtit conditions. An_
measurement of both the background and txpreatid u 70-110%. Update the accuracy ixample of the separations achieved by
spike concentrations, assuming a spike to • cssessmtnt for tich parameter en * regular Column l Is shown to Figures. Other picked
background ratio of 5:1. This trror will bt basis (eji, after each five to ten new accuracy column*, chromitogriphic condition*, or
accounted for to the extent that tht •mlyjt'i meisurements). " • ~ «B "• «*«««* detector* m*y bt used If the requirement* o!
spike to background ratio approaches 5:l.'lf e.8 It J* recommended that the laboratory Section 64 trt met
ipiking was performed at • concentration tdopt tdditionil cuality assurance practices 1CL2 Cilibrate the system daily is
lower than 20 ng/L the analyst must use . for use with this me±od The specific described to Section 7.
either the QC acceptance criteria in Tibia 1 practices that ire most productivi depend 104 Adjust the purge ges (nitrogen or
or optional QC acceptance criteria cilculated upon the need* ef the laboratory tnd tht helium) flow rate to 40 mL/min. AtUch the
for the specific spike concentration. To nature of the samples. Field duplicates may trap laltt to tftt purging devict. tnd lit tht
calculate optionaJ acceptance eriterii for the bt analyzed to «»iss the precision ef tht purge ind trap system to purge (Figura 3).
recovery of t parameter (l) Calculi tt tnvironmentil messurement*. Whin doubt Open tht syringe vihre located en tht
tccuncy (X*) using the equation fa Ttblt 3. txists over the Identification ef • peik en thi purging device umplt tetroduction needle.
lubstitutihgtb* spike concentration (T) for G chromatofrtm. confirmatory Uchniques luch 10.4 Aflow tbi lampli to come to ambient
(2) calculate overall precision (ST using the is gas chromatojraphy with a dissimilar Itmptrtturt prior to Introducing tt to the
equation to Ttblt 3. substituting X' for X; (3} column, iptdfie tlemant dettctor. er mass tyring*. Remove the plupm frgof1 %°$ hi
calculi tithe rang* for recovery it the spike ipectrometermustbt u»ed Whenevir tyrLog* lad ituch • d̂ Wfycnf* *!«-1.
wn«ntritiont*(100X'/T)±2.44}[.008'/ possible, the laboratory ehould inalyzi (î en th« simple bottle (orttandard) and

(' T)*- itindtrd refertnct materials tnd partidpatt carefully pour th« umple totb tht syringe
1 J .•-'•« If inytodJvidualP fans outside tha to relavtnt performance tvaJuation trudies. barrel to Just short of overflowing. Replace
^̂  destaited range for recovery, thit ptrimeter • 64 The analyst should monitor bothtbt tht tyitogt plunger ind compnss the lampl*.

hasniledthiicceptancecriuritAcheck performanctofthttnalyticiliystimindtht Optn tht lyringi «*lvt tnd wnt »ny midutl
,. . / VA... n.j-̂7;.----.-T..-. ± f̂.'-m̂ j.'-"-:?fli
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i air while adjusting tht sampla volume to 3.0 mil If the response for* pesli exceeds operator pretfsioa overall precision, and
mL Sinct thit process of taking ia iliquot . . tht working rangt of the system, prepare • method accuracy were found ta be directly
•stray* tht vtlidity of tht samplt for future dilution of tht sample with reagent water related to the concentration of the Barameter
.nalysia. tht analyst should fill • second from thi iliquot ia thi second syringe tnd and essentially independent of the sample
syringt at thi* timt to protect igatart reanalyze. matrix Ltasu equation* to describ* thett

• - re«,tion,hip,e.praHn,td«aT.b«.X
taOfi of tht internal standard spiking • 11-1 Determine the concentration of Reference*
solution (Sectioa 7.4.2). if applicable, through individual compounds la the sample. « in rn put IM. At>a«H*<« a.
tht valvtbort. then dost thivalvt. 11.1.1 If tht ixtemil standard I calibration
104 Attach tht syringi-syringt valve procedurt ii used calculatt tht

assembly to thi syringt vilvt on tht purging concentration of tht parimiter being
dtv,ct. Open tht syrtogt vtlves ind tajert »"«ured from tht peak response wing tht
tht samplt toto tht pur̂ ng chamber. calibratioa cum or calibrdoa factor
10.6 Ctest both vtlvetindpurat tht determined ia Sectioa 744. . .» ». ,

sajnpltforl«saî atambi«t "•« * -to internal itindird calibratioa .iBeUir.T̂ indUchtin̂ |.̂ nl.
temperature. procedur. I* used calculatt tht Automated Headspi<*toilysi» of Drinking
lOtT After tht ll-raia purgt timt. itttch conctntratfoa ia tht samplt using thi W •' «• §j™.tofui*rt u™*** **J 2*!.ttrS;i

tht trto to tht chromatoaraob. adjust the ' response factor [RF] determined ia Sectioa yolitfltOrgtnle Compound* Procetaing*
7.44 and Equatioa 2 from Symposium oa Meisurtment of Orginio
Equitioa.. ft»lh|̂ Î iWBidWuttwjt«

Amerlcia Society for Testing tnd Materlala.
STP8»CE. Via HalL editor. 1974

„ __ _ __ .w _ _,_. _ _____ 4."Cirdaog*n»—Workto|With
the'&spwithaninertgasb.rweeaatndM rAvri Carcteogen*," Department of Hsalth.
mL/mia for 4 mia If rapid heating of the trap Concentratioa fag/Ll» Eductfloa. and Wtlfkrt, Public H.-Jticannot bt achieved the CC columa must bt winconr»aon _ug/-,j ĵ .-- Strvl<*C«ttr for Dtsaast Control Nitionil
used as a secondary trap by cooling II to Instirutt for Occupational Safety and Health.
30'CCs.bambienttemperarurt.ifpocrp.tlt - Publication Na 77-2081 Augut 1877.
geometry or random retentioa time problem* when: & "OSHA Safttjr and Health Standard*
persist) Instead of tht initial program A,-Respcns*foTthiparamitertobt General Industty" (29 CFR IfllO), ..
temperature of 4J*C miuurcd Occupitiooil Sutiy and Hitltb
1O8 While tht trap irbelng desorbed inta A»-Respon*t forth* Internal stindird Administrafloa OSHA 2206 (RevUtA .

thi gu chromitograph. empty thi purging C»-Concentrationofthtlnternil 'inutryion.. I
chambw using tht simpli introduction standard a. "Safety la Ac*demic Chemistry
syringe. Wash tht chamber with two 5-mL uj Report restJt* ia Mg/i without Laboratoriet,"Amiric*a Chemical Sodê

. flushtiofraigAtwiter. correction for recovery data. All QC data Publicatioa Comaittet oa Chemical Safstr.
( 109 After desorbing the sample for 4 mia obtained should bt reported witb tht simple 3rd Edition 1979L
V_, condition tht trap by returning tht purgt result*. 7.Prevosl.LP',*n4EId«r.R3.

.nd trap system to tht purgt modt-Wiit 13 1 ti M,Aail p.-f..—...... . Tnterĵ tt«ofPeT.*rtR-«rvtryDitt.-
theaclost tht ayrtogt valvt oa tht purging ** Metaod Performanci American Laboratory. 13. S84» (1980. rtbt
devic* to begin gs* flow through th* trap. Tht ill The method detection limit (MDL) Ii valut 141 uitd ia the Kutttoa ia Stctioo
trip temperature should bt maintained at defined as thi minimum concentration of t **j (i .„-, ,•„„ ih. „&& 122 derived ia
180'CAfteripproximately7miaturao.ftht subattact that caabt measured and reported f__VMnort I UWTm""M* "«""• *• •
tnphettirindoptathtiyringtvtlytto with 9W confldenct thi. tht valut Is abovt
itop tht gu flow through tht trap. Whea tht ztr*« Thi MDlconantration* lilted la
trap UcooL the ntxtitmpltcubt analyzed Tiblt I were obtained using raagtat witer.»
ia» Idintifythtpiramtteniatht Similirniult*wtrtichiiv.duito|

s*mpltbycomptrin|tht»tenaoattme*of repmtntttivt wtittwitir*. ThtMDL
tht peik* la tht stmplt chnmitograa with ictutlly ichitvtd ia • given uilytl* will ithostofthtpeakilaitudird vary depending oa iumunint MUittvity ud K . K S i L o Schromitogrfn*. Tht width of tht ratentioa maWxifftctfc indS-pp« Uboratory. Ctodnnttt, Ohio
Mmt window used to makt identification* 1U Thi* method It recommended for us*
should bt based upoa measurement* of Ia tht conctntntioa range froa tht MDL to
•ctual retintioa timt vartition* of standard* lOOOxMDLDinctiqutouslnJtctioa
over th* count oft day. Three timtt the ttchnlquH should btuatd to musure ,_-standerddeviitioa of • retentioa timi fort concantratioa levels above ICOOxMDL. ia-Mi-_odViUd._.c«D«£far-IA
compound caabt used to calculate* 113 Thi* method was tested by 20 Method 601.* Mtmonadaa froa a Fotttr.
suggested window size: however, tfit laboratories using reagent witer. drinking UA Environmental Protection Agency,
experience of tht analyst should weigh water, rarfice witir. and tone Industrial Bavironmtntal Monitoring ind Support
heivilyia tht Interpretation of wiittwattn spiked it six conctntraUon* Laboratory, dndnaatt, Ome 45286,
chromatogrema. over the range 84 to SCO Kg/L'Staglt NovtmbellX 186X

TAHI t.~CHnoiUTOQm>Hic COHomOMS ma MTTHOO DiTKinom UMrrt

-A

( "ESS
' ^" . _TIL JULOT-lJL

.nrt-ttat»
U6
T.Itin
SJOiat It*ue

AW
Lit

OJ6
ntan



.'̂•\''.- • v-:"/ *>.-;.' .

43266 Fedwal Register / Vol. 49. No. 209 / Friday. October 26.1984 / Rule* end Regulation*

TABU 1.-4MROMATOORAM1C CONomoNS AND METHOD DETECTION UMTTC—Continued

rWMtf • >A | K* ';^ •

-,, __..^_ •

1_f«enara*r<n ————————————————————————— , _______________ _ ————————
t t t.T-MMPMIt.̂ .
g-*-,-» -«-...!.
•.«-a*M..B------»
tT-*-«-~.»,— .
—-' «-P«»-~-5~-t _____ : ______ ̂
T-->-s»__» _______________________ ___ ___________________ _____________
Cfcromoâ raiiar-ia ___________________________________ _. _________ _
t.lJ-TKMo«aew«_ ______ . —— _________________ _________________________
MnfrlMcMvoprapM — - —————— . ———— . — - —— . ———— , —— - —————————

M-U-T«iacMuiuae».) —— . ————————— _ ——— __ — _ ————————————— _____ —————————
r**ltMH*m» ___________________________________________________
1*0utu-j*u»» ————————————————————————————————————————————————————
U-OkMB-atman. ——————————————————————————————————————————————————
!>OGNDraMnMna______ ________________ ______ __________ . _______________

Cot-wit

10 T
114
Ul
13.0
13.T
144
1*4
ill
111
Ht
H*
110
114
11*
*t»
<44
340
*4S
H.4

Cekmnf

ill
114
111
14.4
14 S
111
111
11.1
111

. 11.1
111
nd
114
M
114
111ta.4
Ol
124

Mrto. dMcaon»™i(rt/u

1M
100
O.CO
O.Utie
004
0.14
112
0.01
102
040
0.13 •
040
003
103
04S
042
01i
C44

j
Ca_mTiiie*5nM_r aTi-̂ Cta-S wtiian rarvimd ¥l «C/Mi HufC ar* •**< tor'if M.

CDUM | a-naam. K»MC 000/1.0 mart) coaM •* »o_M_ MMd tielftillttO sttrMaa IMI er fa-t eoUm Mr* Haa.ni Mrnar (M • 40 M/mx to* ww.
**1M1 ISSiJi,* te * "* **" ""S""*1-3 * • "C""*1 * 17Q ̂ S-Jlia-J «r 4 mm.

TABUE £.—CAUMATKM AND OC ACCEPTANCE CRITERIA—MCTHOD 601 •
n̂r—

• n I ^̂ ^̂ ^ *'

O*mom ___________________ ; _____________________________________

. .Jl-l... .1 ______________ ; ______________ _ ________ ______ ________ _ ___________

t .A--,— ._.. __________ _________ _________________

!•• 1 1 n-Mnmniai.i ______ ___ ________ - ___ •

WU

112-24.1

144-tSS
11444.1
12.0-2*4
1104S.O
11.1-211

14.0414
1»40.1

1CS-Z34
144417
124-274
124474
1444S4

14.0410
144411
117444
11444.1
134417
117-M4

Urn era

44
4.7
74
14
10

1*
44
7.4
13
11
11
U
12
12
11
14
12
74
74
44
14
14
44
U
44
10
IT

tangafcrt
(KfU

14444
11*41)
M4-C7.4
1144S4
4.4-3SJ
11*444
0-»4S

i.r-ass
1242.1
114454
114444
13A4U
W4474
11.4-27.1
W.V4I4
14-334
14-334

14-314
It'414
104444
14414
12411
7.4411
IMS*

w
11-1ft
0-144
4»-M3
9S-1SO
41-137
14.1M
*-133
O-ISS
I4.1S1t-i«
42-141
47-1JJ
11.147
IS-1S7
H-1H
44.1M
t2-17l
<t-17l

*-1»4

41.131
W.13S

tl-IM
-t-113

.j

OmfanjmtmuA itmmnt ti OC CMC* e-BC_- B M\ BieSon 74-B.•Smart tMHienjf few geayy maa*niMr4i.M M/l ĝ n 12.4).

* OC nek Mmpb) aanBMi-lun «10 rt/u

Kotr These criterii ire Used directly I Where necessary, the limit* for recovery of the limits to concentrations below tho«e
upon th* method performance data In Tible hivt bttn broadened to issun tpplicabllity mid to devtlop Ttblt J.

T*itt l—WETHOO AOCUMCY wo PMCCWON AS FONCTIOM cr CoNcemt\Tio*-M_THOo 60!

w e r

IMC-tM

CsrMii
C**_~).

17K-14Tease-1.04
140C-141
1WC-143

Ott
>y - 140C

O* 0.77C*01*

tJOeHon-M e*sc*i-.
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TABU 3.-MCTHCO ACCUHACY **Q PRECISION A3 PuNCTONa V CONCEJ.nUT.ON-M.-HOO ept-Contmut.

O.BSC*0.-J
O.SX-O.Ot

-l Ot
1.04C-1 C*

0.14t«13)
11SS..0.2.

. ..
1.1-OcnaroMWW _
14-OcNORM.ww

tooc
IOOC
I41C.1O
9.MC-H*
0*4C*0.9to.9cc-ai*

Maihy<ar-i cmo-o*.
1.144.Ta-wiiwea.ian»

JIU1..241
I 02014.937
O.'l. 4.017
Oi.1.9.30

058C.0.30
047C*0.4t
0 JSC-0.07
047C-13*

013t-9.t4
iiilt-aoi
9.111*917
9.tJJU9.M

Vi-H CNOTOI

twttpteitt «o»anr Mr em or maw mMauwnants * S t*r<t» tfffttwg a eonoamrnon «l ft ii
V«L»g«cirt »mfl«_ifl»lyM iur.«rt tftviaHoa of fflttiunmuaia al i» av*ni« caaenmnM f~.».. ———————.-— _ — ..-<-•- .-numnooB IBtBUimaMawnams 41 an avang* aorwrttat aura o*• r-j» .am* far «• conc-nviu.

ccy-̂ aaoneanra-aiiatftiMi.i"..—-v^v >-a.--_ nna or m*aatfamam* ol •_•«• COM
Eumaiat OMM UOOK-• saKon-mct« a «xgit iaeoraton/>•

KUJWJCOOfK

flR30!26lj

I



Cnromitoeripnic Conditions ind Method DlttCtion Limits
ftltintion Tirrn

Imm.t fa fiction Limit
Column t Column 2 jig/_

Cntoromithini 1.50 5.28 0.08
8nmomithini 2.11 7.05 t.te
Oichlorodifluoromithint- 2.82 nd 1.81
Vinyl cftlondi 2.67 5.28 O.t8
Chfomthini- 3.33 8.68 0.52
MtthYlini chlondi 5.28 10.1 0.28
TricMomfluoromithim 7.18 nd nd
I.t-Oicntonttnini 7.S3 7.72 0.13
l.l'Oichforoithini 9.30 12.6 0.07
tnns't,2'Dich/oroithint~ 10.1 9.38 0.10
Chloroform 10.7 12.1 0.05
1.2-Oichloroithini 11.4 15.4 0.03
t.l.t*rncMomitntnt 12.6 13.1 0.03
Ciroon ti tncnlondl ' 13.0 14.4 0.12
Bromodichloromithini 13.7 14.6 0.10
1.2'DtcnlorQDrooini 14.9 16.6 0.04

i tnns-1.3-0icntoroproo»ni 15.2 16.6 0.34
W_y TricMorottnin* 18.8 13.1 O.t2

Dibromocnlonmithinfj 16.5 16.6 0.09
1.1.2>TnchlQrt»tHsnt 16.5 18.1 0.02

\ ca-1.3-Dict>lorooroinni 16.5 18.0 0.20
I 2-CntofOittiYMnyfithir 18.0 ttd 0.13

Bfomoform 19.2 19.2 0.20
t;t.2.2'Titf9cntOfoitfiinf 21.6 nd 0.03
Titncntonttnmi 21.7 18.0 • 0.03
Chloro6*n**n* 24.2 18.8 0.28
1.3-OicnlofOofjnitni 34.0 22.4 0.31
1.2-OicnlOfOovaint 34.9 23.5 O.tS
1.4.0ichtoroo*U9ni 38.4 22.3 0.24
nd • notdinfmtmd
Column 1 conditions: Cirbooic* 8 60/80 mis* coittd with 1 % SP-lOOOeicKidin
tn8ft « O.I in 10ttimliu tt**tOf gttss column with fnffumcirtUrgis it 40
mL/mtn flowrttt. Column t9motr»tur9h9ldlt48*Ctof3min. thin0nenmmid
9t8*&min.to220%indhej,dfor1Smin.

Column 2 conditions: fonstt-C t OO/120mish coitid with n-octim ssck»din»6ft
K 0.1 in H) sttinttss ttnf or gttss column with hilium cim'ir gis it 40 mi/ mm

• . flow nti. Column ttmpintun httd it 50'C for 3 mm thin prognmmtd it
6*&miniol7Q*»ndh9Mtor4min.
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OPTIONAL ^
FOAM J\--EXIT X IN.
TRAP S**\ 0. P.

14MM 0. P.
INLET X IN.

P.P.
M

// -̂SAMPLE INLET
I—2-WAf SYRINGE VALVE

H lT-17CM.-20 GAUGE SYRINGE NEEOLE
0. P.* EXIT——(L/lV6MM- °« °' BUBBM SB»W«

~icm p. p. i/ie IN. p.p.
INLET
X IN. P. P.

131 MOLECULAR
SIEVE PURGE
GAS FILTER

[W _ ...... __
PURGE GAS
IFLPt

tOMMGUSSFWrl̂ j; -PJCONTROL
UEP1UUPOROSITV

1. Purging dtvfct.
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PACKING PROCEDURE . CONSTRUCTION
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CHARCOAL 7-7C
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x COMPRESSION
' FITTING NUT
' AND FERRULES
>
, THERMOCOUPLE/
J CONTROLLER
>-• SENSOR
? ELECTRONIC
X ^ TEV.PERATURE
5̂ ^ CONTROL
_5_5^ AND
"̂V WROMETER

_• / TUBING 25CM
> 1 Q.10S 1M. I.D.
5/ 0.125 IN. O.D.
> STAINLESS STEEL
5

TRAP INLET

Figura 2. Trap packings and construction to include
desorb capability
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CAMIEft GU FLOW CONTROL UQUID INJECTION PORTS
KfitiLATOt A ..»* COLUMN OVEN

CONFHWATOar COLUMN
TO 6ETECTOR
—- ANALTTICAL COLUMN

OPTIONAL 4-»ORT COLUMN
Mmf-cr-c *_»A_»T (ELECTION VALVE
F?0*$£CONTROL * -1 *-*** "" -"

13X MOLECULAR
SIEVE FILTER

CONTROL

Wott:AU. LINES IETWEEN
cc

SHOULD RE KEATCD

Figurt 3. Purge and trap system-purge mode.

..
J PRESSURE
J RECUUTOR

PURGE GAS

CARRIER GAS
FLO* CONTROL UOOtD INJECTION «)RT$

• V*~V*fc w^v V>^^

FLO* CONTROL̂

-ANALYTICAL COLUMN
>OPTIONAL 4-POfiT COLUMN

VALVE
t-PORT TRAP INLET

131 MOLECULAR |
fl ttEVE FILTER' ____t̂ _~: _̂ _̂ _-&̂ _̂ PH_B_̂ ___I

Note:
ALL LINES IETWE0.

PURGING TRAP AND GC
DEVICE SHOULD BE HEATED

TOIO°C.
Figure 4. Purge and trap system - desorb mode.
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Method tt2-Pi_rgaable Aromatici -• j. .'.•:,«••>••-.-« center i Pierce *:;o*S or eq..» ale.-.:!
t Scope and Application 3.1 !.-f_r;ties,n the purge gas and Dete'sent,wa.sh. -nse w:-n :_p ar.d _!S?:...d
i. scope ana.vacation oraan-c co-pc-.r.ds ottaaising from >he water, and dry at tOS'C before-se
tl T-.:s methodc.vers the determination ,_mi. ...̂  _f (fce :rap «.*.„.., fof ,he . 312 Sep:_.-n-Tef!.r..f.ced,...:.-e
•- i.'tous purjfafcle «romaiics.ihe following -.,|0rlt>. cl- ̂-̂ .-..-.cicn problems. The •*"•« -̂ a or eq.;v»:«.v) De-er«..-u

par-.-.ters may be deier-iir.eJ by this analytical .•..«>.•= r..st be s.rr..nstra:ed to *-»"•«"»« l*'»~ -*P -nd _:.»;: !ed w.:_r. ar.d
method: ber>Mr>cmrotir..T.n«tcnur..erthe dry at 105'C fcr l h c.fore use.

*____________________ conditions of the _.i..;;sis by running * 2 P'J-'S* -ad :ra? system—The pu.-se -nd
s-c«r -.« _., laboratory reaj-.-u 01 inks a. described m «*? *>*t.m csnsi.u of three «;ar«>e p.eces
•« -"**° Section ft 1.3. Thereof run-Tertonphstic of-qu.pr.er.t: A?«:gi.".gdev:ce. :r;?. j.vJ

fton-Te:".on :;j._d je.lanr̂ or flow -*s,:.er. S.v.-a! --.mplete ivs:eT.s *••« sow
wsth r-.bcer r^.rccrents in the ĉ r..T.err-a;ly _v«. *b:e

..,̂ .v».4̂ _ "" -.Mi »£*M P-fSe *nd -5Piy««m shci-i. 5«avowed. Sil 'Ik.ee.-;:r?«vice rust redci.j-ed
• - c«*3rscwww7"l. . .. _•!«! j4i-?*.i 32 Samples caa j« contam.nat*d by to accept 5-mI .aa*.p;*s with a w.tercol_.TJi

""11 ....''.. :-i't i •t*--j-r ciif.jion of volaUe organics t.-.fjcjh :h* at '<ast 3 .rn J«#p. The giteous head «p»c«
— .... :«?i. [ĵjj.̂  jepix-n »̂ <l into the sample dunr.j «hip,T.ent between :he wi-er cciumn and the trap Tiait
... -..._... MM ; «nU storĥ e. A *eld reagent blank pfessrcd " have a tcul vc'̂ se-.f-eisthan '.SmLThe •

From :e«gent water and carried through the p* \t ,a» r.-.st j»«s thro'jsh re wa-er
12 This is a puree ir.d trap jas . sanp!;r.g *r.d handling protocol can .erve is criur.n as f:r.t!y divided .-Jt/bics w th a

chromatojrnphic (CC) method applicable to * check on luth contamination. aia.r.eter of less than 3 <nm at the or̂ n. The
the ̂termination of the compounds luted 3J Contamxation by carry-over can pur^e gas must be introduced r.o *iur* •.r.j.i 9
above in municipal and industnal discharges oecar w*"-*nevef high level and low level mm from the base of the water column, fht
as provided under 40 CFR 13. l When this f ample* are sequentially analysed. To reduce purging device tHustraied in Figure 1 meets
method is used to analyze unfamiliar samples ewry-ovt.. the purging device tnd sample these design crteni.
for any or ill of the compounds ibove. syr<rtge must be rinsed with reagent water 57.2 The trap must beat least 25 cm !eng
compound identifications should be between sample analyses- Whenever an and have tn i.-.s.de di.meter of at I.ast 0.10S
supported by it least one additional -.r.usually cDncentrated sample ii «.
quahtative technique. This method describes "countered. ,t shouU be followed by an 3.2.2.t The mp -i packed w.th 1 cm of
analytical conditions for i second gas analysis of reagent water to cneck for cross melhyl ai|ic0ne coated packing {Section « 4.2)
chromatographic column thit can be used to contamination. For ««-f I" eontaining large aad M cm of 2.6-di?hen> lene oxide polymer
,or.fina measurements made with the amounu of wattr-solutle miteriali. (Section 6.4.11 as shown in Figure 2. This trap

( p r i m a r y column. Method 6.4 provides gas W nd*d *°'dl< hl*h, boshn« «"nPoua«« wu used to develop the method performanct
chromatograph/mass spectrometer (CC/MS) htfh tromtnc lete.s. it may be necessary to «tatements in Section 12.
conditions appropriate for the qualitative and *!'? me ?ur»T;8 fl"1« Wlth • «'««««* 5 2^2 Alternatively, rther of the two
quantitative confirmation of results for all of *f||-«on- "Me » """ """""iLV'" ' *na trap's descnbed in Method 801 may be used.
the parameters listed above. ,ei} "7 Ts/f̂ Ĥ 11-7 .»'̂ r fif «ltncugh water v.por wil! preclude _».e

I, 1.3 The method detection limit (MOL tr_i> MS. i..e trap ana ou.er parts ortnt measurement'if la wcis-.r.:-i:ionj-jf
^̂ 'et-ned in Section 12.1J'fcr each parameter fi*.'!.̂!",*'*0 tJiv"?'° .""Iflf'.fS benzene.

':>!ed m Table 1. The MOL for a specific |?!'™?f*• I™̂ "* L,„!„?«« v/l̂ ^ s " n* ̂ ocbet must be capable of
Asstewiter may differ from those listed. we fntire system may Be required. rapidly heating the trip to JM'C The

I depending upon the nature of interferences in <• Safety polymer section of the trap ihould not .e
the sample matnx. .. n,......-.«,». «_i_-».«i-in, »»..-•• heated higher than t80 *C and the remaining
1.4 Any modification of thii method. «î ?ffi?̂ SSfiSS5lt_ «ct,ons should not exceed ZOO'C. Tht

b*>ond those exprestly permitted, shall be precisely d-fired however each chemical desorber illustrated in Fgure 2 meets these
considered as a major modification subject to compound should be treated as a potential design criteria.

I application and ipproval of alternate test health hazard. From this viewpoint, exposure !-i4 The purge ind trap syswm m«y bt
procedures under 40 CFR 136.4 and 1M.S. . ,0 ̂ue ehemicali must be reduced to the assembled as t separate u»it or be coupled to
1.5 This method ia restricted to use by or &we*i possible lelei by wh«ever means • gas ehromatô ph aa .llustra.ed in F-:.-ures

•,.-..er the supervision of analysts tvailiblt. Tht laboratory it responsible for 3-<-_kn£5- . . ...
exper-tnced in the operation of a purge «nd mi-ntainina a current awareness file of " Cas cn.-amategra?a-An analytical
trap system and • gas ehromatograph and In OSHA reaiSisoni restrdiru the safe system comple le with a tem-eraturt
the interpretation of gas chruraatcgrarns. handling of the ehemicali specified in this programmable gas chroma'pgraph suitable
Each tntlyat must demonstrate the ability to method. A re 'erence fill of material data for jn---!l-mn utjectioR in J all required
generate acceptable results with this method kindling sheets ihould tiso bt madt • accessories including syrnges. an.lytical
using the procedure described in Section U. tviilible to ill personnel involved in tht columni. gases, detector, and strip-chart
J. Summanrof Method chemical inaJysii. Additional rtferences to recorder. A datt system U recommended for
* summary at .vetnaa laboratory safety are tvtilablr and havt measuring peak areas.
2.1 An inert gas it bubbled through t $- been identified •• for the information of thi 531 Column l—« ft long x 0.082 in. ID

mL water sample contained in t specially- analyst. «tainl*ss Heel or gins. pa_ked with S< SP-
designed purging chamber it tmbitnt 42 Tht following parameters covered by IJO° *n-1<7S* Gcmone-34 on Supelcoport
. temperature. The aromatics are efficiently this method have been tentatively classified (IW/IZO mesh} or equivalent Thia column
transferred from thi iqueous phase to tht M known or suspected, huoin or maomaliin "'** used lo d-v*1"? m« method performance
vapor phase. The vapor is swept through i - carcinogens: benzene and 1.4- statements in Section 12. Guidelines for thi
sorbent trap when the iromatici art dichlorobenzene. Primary standards oT these uie of tltematt column packings art
tripped. After purging it completed, the trap toxic cooipounos ihould bt prepared in t provided in Section 10.1.
ia heated tnd backflushed with the inert gas hood. A MOSH/MESA tpproved toxic gu &3.2 Column 2-4 ft long x at in ID
to deiorb tht iromatics onto t gu respirator should bt worn when the inalyst stainless steel or glass, packed with 3% 1.24-
chromatographic column. Tht gai handles high concentrations of these toxic Tns(2-cyanoethox>)propane on Chromoiorb
chromi tognpb it tempera turs programmed to compound!. W-A W (BO/flO mesh) or M .na>enn I 0 /
separate the aromatics which an then „. _ , * . . , &&3 Detector—PhotcMt*,a«ibA-_eIe.4or'
detected with i photoionitatlon dattctor.-• S. Apparatus and Materials (h-Nu Systems, toe. Model PM1-02 or
j tZ The method provides in optional gas M Sampling equipment for discrete equivalent). Thi. lypt of detector has been
hromatographic column that may be helpful sampling, • proven affective in tht uulysii of
.•resolving thi compounds of Interest from S.1.1 ViiI—2VmL cipacity cr larger. wastewaters for the parameters listed in tht
interfarenca. thit cay occur. equipped with • screw cap with i holt in thi scopt (Section 1.1). ind was used to develop
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tht method performance statements in standard. Commercially prepared stock compounds of interest Tht analyst must
Sectioa 12. Guideline* for tht ust of alternate standards can bi used at any concentration if further deaoostritt that tht measurement of w J
detector* art provided in Section 10.1. ' they an certified by the manufacturer or by tht internal standard ia not. affected by "̂̂
5.4 Syringes—J-mL glass hypodermic with an independent sourct. method or matrix interferences. Btcaust of

Lu.riok tip (two-sch). if applicable to the' 9.8.4 Transfer tht stock standard solution thest limitations, no internal standard can be
purging device. into t Teflon-setled screw-cap bottle. Store suggested that is applicable to til simples.
5.5 Micro syringes—25-jJ. 0.008 in. CD at 4 'C and protect from light Tht compound ew-A-tnfluorotoluenn

needle. 8.9.5 AU standards must bt replaced after recommended as t surrogatt spiking
3.8 Syringe valve—2-way. with Luer end. ont month, or sooner if compirf son with compound ia Section 17 has been used

(three each). check standards indicates l problem. successfully as an internal standard
5.7 Bottlt—15-mL screw-cap, with Teflon 9.7 Secondary dilution st»adtrd»-Usutj 7.4.1 Prepare calibnBon stindard* at •

cap liner. stock standard solutions, prepart secondary minimum of threi concentration Iml* for
5.8 Balance—Analytical capable of dilution standards ia mithinol that contain 'each parameter of interest at described ia-

accurately weighing 0.0001 g. tht compound* of interest either singly or Section 74.1.
MB*.-.„,. mixed together. Th* secondary dilution 7.44 Prepsrt l jpiking solution containing
«c-j(wi-, stindardi should btprepiredit each of the internal standards using tht
11 Reagent water—Reagent water is concentrations such that tht aqueous procedure's described in Sec::on 9.8 and 8.7. It

defined as a water in which an interfered it calibration itindird. prepared ia Section* i* recommended that tht secondary dilution
not observed at tht MDL of tht puamtten of 7.3.1 or 7.4.1 will bracket thi working range of standard bt prepared it l concentration of IS
interest tht analytical system. Secondary sofutioa pg/mL of aach internal itandard compound.

8.1.1 Reagent water can be generated by standards must bt stored with ztra Tht addition of 10 pi of thii standard to 9.0
pawing tip water through a carbon filter bed headspict and should bt checked frequently mL of sample or calibratioa standard would
containing about lib of activated caiboa for signs of degradation or evaporation. bt equivalent to 30 jig/L •
(Filtra.orb-3001 Calgcn Corp-or equivalent), especially just prior to preparing calibration 7.4J Anilyia each calibration standard
8.1 J A witer purification system standards from thesa. according to Section 1ft adding tO ji of

(Milliport Super-Q or equivalent) may bt 9.8 Quality control check samplt IntemiJ standard spiking solution directly to
ustd to generitt reagent water. concentrate-See Section 8A1. ' tht syringe (Section 114). Tabulatt peak
&14 Reagent wtter may also bt prepared catibmiitat height or nee response* igiln*t

byboillniwittrfor.9mia.Subiequen-!y. * CaJioratioa toncentrttiors for iieh compound and
whllt maintaining tht tempertturt at SO *C 7.1 Assemble i purfe and trap system internil standud and calculati retpcnst
bubblt t contaminant-Erei inert gu through that mett* tht specification* ia Stcnoa 5_t factor* (RF) for etch compound uiiac
thi water forlh.WhiIt still hot transfer the Condition tht trip overnight at .80 *C bjr Equittoat. • -
wattr to marrow mouth sere w-cap bottle backflu-hlng with aa inert gai flow of it least Equation 1.
and seal with a Tsflon-lined septum and cap, 20 mL/min. Condition tht trip for 10 min *
84 Sodium thiosulfate—(ACS) Granular, onct daily prior to ust, ,._•->. ^
9J Hydrochloric add (t+l>—Add SO mL 7.2 Connect thi m«t and trip system to __ \AA*** ' •

of concentrated HO (ACS) to SB mL of • gai chromatograpa Tnt gu chromatograpli - fÂ UCJ v J
reagent water. mutt bt operated usina ttmptratort and flow i"«ft«-rf N»»__'
8.4 Trap Material* ntt conditions equivalent to thost gives ia
8.4.1 ta-Oiphenytent oxidt polymer— Table 1. Calibrate tht purgi and ttap-ga* when:

Tenax. (BO/80 mesh), chromatcgraphic grade chromatogrsphic system using either tht A,-tR«iponit for tht parameter to bt
or equivalent external standard technique (Section 74) or measured

8.4.2 Methyl silicon! packing—J* OV-l tht internal standard techniqut (Sectioa 7.4). Â -Responst for tht Internal standard
on Chromosorb-W (60/80 mesh) or 7J External standard calibratioa C-,»Concantratioa of thi interni! standard
equivalent procedure: C,»Conc*ntritioa of tht parameter to bt
auf Mtthanol—Pesticidt quality or 74.1 Prepan calibnUoa standard* it i' meuurtd

equivalent minimum of thretcon«ntra_oBleve!i for Lf thi R7»a<lt over tht work__fran$t lie
9.9 Stock standard solutions—Stock • each parameter by carefully adding 200) ̂L of constant (<10H RSD). tht RF caabt

sundird solution* miy bt prepared from ont or inert secondary dlluttoa standards to assumsdtobtlnvarlaatindthtaveraitRF
pure standard materials or purchased u t00.5oaorlOOOmLo/rtigeatwilv. A25» caa bt ustd for calculatioofc Alternatively.
certified solution*. Prepare siock standard iiL syringt with tOOMia ID nttdl* should tht results caa btu*W to pJoticalibtttioa
solution! in methanol using assay id liquid*. be used for thi* operation. Ont of tht cuzvt of response rattoi. AVA* vi. R?.
Becaust of tht toxioty of benzene and 1.4- ixternil standards should bt at t 74 Thi working calibration curvt.
dlchlorobeniene. primary dilution* of the** concentration near, but abovt, thi MDl . calihradoaficrofc or RPoa*tb»verified'on
materials should be prepared ta a hood A fTablt 1) and tht othir concantntfon* should iichworkliijdiybjfthtmiuurKntnlof t
N10SH/MZSA approved toxiagu respirator correspond to thi axptctsd ran«t of ' QC check Mmpl»
should bt used when the anilyst handle* concentrationifounaiBrulumpliior 7J.1 prtptre the QCcbtck staple u
high concentration* of suck miterial*. should dtflne the workini ranft of the dnoibtd la Stctfon U&

8.9-1 • Ptaca about 9-8 mL of methanol Into detector. These aquaou* standard* nuut be 7JJ An*lyi»t_ttQCcii_-_ksa--p!t
tlO-mt ground glais stoppered volumetric prtpired frtih daily- tccordint to Stcttoa 1&
flask. Allow tht flask to ittnd uutopptrid 744 Analyze uch calibratioa itindud 7J4Parii.,ipa.tatt»compt_»t_u»
for about 10 mia or until ifl alcohol weft*. according ta Stcttoa ia ind Ubukte pttk respooMf<̂ wMbtheeem-paadit)9
surface* hivt dried Weigh tht Disk to the htightorinenspoaMevtrneth* calibretioo aectpbuut oltete btaila Tahit
nearest at mg. concantratioa la tht standard There*ulle avIfthftretpeBatefartfiptnaftsEuf
8.84 Uiln|elco-|tLiyrlnge.lmmtdUttljr c*a bt used to prtpirt • c*libra_o» wprt foe tnterealMlwt«Matbt(Mv-*»4nn«t%

add two or more drop* of assay id rsfertnc* uch compound AltBBittvirjr.llth4i.tf a a_L imljitsuf niinlsiiii.i<iirs-i1--igl-i Ifsrrr
miterial to tht flaik, thea nwelih. Bt sure retpoa** to conctatnfloa (ciibratlaa ftctail
that the dropi fill directly inta the alcohol lit constant over tht working rtr>fe(<10» cilibratJoa c-rr» a_B9ea(tiaoitc.aa oe Rf
without contacting tht neck of tht flask. telttive standard dtvtitloa, RSD), Unairkj must bt prepared for that paramstae

8.8J Rewelgh. dilutt ta volume stopptt, through the origin ua.be a*natd tod the iccordtef ta
thea mix by iavtrtint tht flask saveral ttmo. ivertge ratio or ulibadoa bctet cao W __.

C.aicalttethe-aaciatratioala^jiL&om u*ed to plat-tc^i calibration car-* «<j_sflgrca*Mri v w i «. » *• ,
tht nit giia la weight Whia compound 7.4 IntarnaJ standard calibatkxi _i_tdi!*bei«Tbiy to weetye »•-»-, lê —'
purity Uissiyed to bt.6* or grettir. tht procedm—To ue thle ippratchi theiMlyrt rtqvtn4teoptrtt»efocBMl4ailtr*coitrol
wtightcu be u*td without correctioato must stltclooe or more latamal stindarft ftcftm ThtaUitmaanqa-fsntnteolthle
calc-.ttetheconctatrttloaofthe.tock that irt similar la analytical bth«__« to th» program consist of oimfltldemontfrttloa of
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laboratory eipipairy tnd in ongoing / > (4.4 Calculite the tverage recovery ft) meuu-menl ef both the background and
! analysis ef ipiked ««nples to evaluate tnd to ng/L and the itandird deviation of the spike concentrations, issammg • spike to
document dati quility. Tht Itbcntory must recovery (s) in i-g/L for each parameter of bickjround ratio of 3:1. Thi* error w>ll be
miintiin record* to document the quality of interest u.ihg t£_ four results. ' tc-ĉ id for to the ex enithtt the tnilyst'i
diuUiit to generated Ongoing diUfluilily BAS For eich parameter compire «tnd X ipike to bickground ratio tpproiches5:l.'lf
chicks in comjjired with iiubliihed with thi eorreipondin* icceptince criterii spiking Wt* performed it * concentration
performance cnteria to fletermtae if the for precision «nd lecuraey. respectively, lower thin 20 ug/L the inilyst must uie
resuJliofiiJilyiesoeetlhtDerformanct found to Ttbltt.fi tnd X for ill putmeten either the QC icceptance criterii in Tible 2.
chirtctertotici of the netted. When result! «f interest meet thi tcceptance criterii. the or optional

£̂ S_««-hi3vT.d̂ _5r«L A.. flfBf V'etu'1 i"?1" *•" ̂̂  K *"* emulate optional tcceptince criteria for theitandard must be tnilyzed to confirm that individual i exceeds the precision limit or recovery oft oaramlter 111 Cilculatt
*ZSS£3??.?̂ *thauA*'*'* enytadlvlduilJtfallieutsldttherangefor raŜ K̂«itoinTiWel

y. tht lystem performance to lubstituting tht ipiki concentration (T) for C»
(2) calculate ovirall precision (S') using the
equation ta Ttblt I. substituting X' far & (3)
calculate tht range for recovery it the apike -

one or more will fail at leas tone of the concentration u (100 X'/T) at 2*4(100 SVŝû ssssssssŝ ssz &£"***.* x™*""* 'V* t*,*************
permitted eertato options (detailed to Section *•*•* When one or eon of the parameters designated range for recovery, thit parameter
10.1) to Improve the separations or lower the ttlt*d **& et lent en* of tht acceptance ' has failed the tcctpttnct oiterit. A check
cost of measurements Each time such t criterii. the tntlyit must proceed according itandard containing uch parameter that
modification to made to the method the to Section 84̂.1 or 84.8.2. failed the criterii oust be inalyied is
analyst Is required to repeat thi procedurata «.***.* Locate end correct the lourct of described to Section 8.4.
Section 84. the problem ind repeat tha tut for *J1 M If my parameter fails the icceptance
6.14 Each day. the analyst must cntryzie parameter* of interest beginning with Section crittrie for ncovtry to Section il e QC

reagent water blank to demonstrate that &&& • • . check standard containing each parameter
interferences from the analytical system ire .***•* Bejinntag with Section 844. repeat thit failed must be prepared and tnalynd
under control the test only for those parameters that failed
6.1.4 Thi taboratory oust on *n ongoing to out erittrie. Riputed ftflura, howiver.

basis, spike tnd analyze c *»i«imnm of 10% of w"* confinn e general problem with tht
til umplta to monitor tnd tviluitt . meisurement lyitem. 11 this occurs. locate
laboratory data quility. This procedure to end correct the source of the problem tnd
described in Section 44. repeit thi teit for ill compound* of interest
8.1.5 The Itboratory must on in ongoing beginning with Section 644.

basis, demonstrate through the analyses of U Tht Itbontory oust en en ongoing
quality control check standard, that the basis, spike at least 10* of the samples from
operation of the measurement system to to etch sample ilti being monitored to esses*
control This procedure to described to iccuracy. For la bora lories inalyzin. one to
Section 8.4. The frequency of the chick ten iimples per month, et lent one ipiked
itandard analyses to equivalent to 1051 of ill umple per month Is required ._. . A ..... . ...
umplu enalyud but may bt reduced if M-l Tht concentration of At ipikt to tht . *•*•* Analyie the QCI chick itandard to
ipikifecovtriu from iimplei (Section U) umpli ihouU b* detemtotd u foUowi: determine tht concentration otuund (AJ ef
out el! specified quality control criteria. M-M It ei to eomplianct monitoring, tht -•* Pi»nttw-ĵ SrtSf**? ?tr5?21tA
•.U Tht Itbontory must maintain • concentration of eiptdficputmiter to thi • iecovtry(Pje*MO(AnT».wntrtTtitht

performance records to documrnl the quality umple to being chicked igainst t regulatory true vilua of th» standard concentration.
of data thtt to fenerated This procedure it concentrition Bmit the ipie should be tt . ••«->. Compare the percent recovery (PJ
described to Section is. thtt limit er 1 to S times higher thin tht lor eich parameter with tbt corresponding
84 To establish the ibllity to generate background concentration determined ta QC icceptance criteria found in Table 2.

acceptable tcconcy tnd precision, the Section 144. whichiver concentration would Only parameters that failed the te*t to
analyst must perform the following ' beUrger. Section 84 need to be compared with these
operations. 64.14 If thi concentration of iipedflc criterii. U the recovery of any such parameter
84.1 «A quality control (QC) check umpli parameter ta thi umplt It not being decked falto eutiidi the d«*lgnat*d raixje. tht

concentrate to rtquired containing uch tgitoit e limit ipedfic to that parameter, tht laboratory performance for that parameter to
parameter of interest it e concentration ef 10 «P-« ibould bt et 20 /tg/L or l to S times fudged to bt out ef control, tnd tht problem
Kg/mL in methancl. Tha QC check umple highar than the background concentration must be Immediitely identified and
concentrate must be obtained from the U4L determined to Section 644. whichever corrected The analytical result for that
Environminttl Protection Agency. Concentration would bt liner. ' perimeter to tht unspiked sample to suspect
Environmental Monitoring and Support 8-3-2 Anilyie one 8-mL sample ilJquot to end may not be reported for regulatory -
Laboratory to Cincinnati. Ohio, if available. If determine the bickground concentration (B) compliance purposes.
cot • vtilable from thtt lourct. thi QC check of uch pirametar. If necessary, prepare e 64 As pirt of tht QC program for thi
umple concentrate must be obtained from ' new QC check sample concentrate (Section laboratory, method iccuracy for wutcwater
mother exttmtl tource. If not tviilabl* from 84.1) ippropriate for th* background umples oust be twewed end records oust
either lourceibove. thi QC check umple concentration* to the umple. Spike e tecond be mitotained After the inalysls of five
concentrate ouat be prepared by the f-eLuaplteliquotwithlOftLefthiQC iplktd wistiwtttr umplu u to Section 64.

' Itboratory using stock itandard* prepared check sample concentrate end inaryzt it lo calculate tht tvtrage percent recovery (P)
independently from thouued for determine thi concentration ifter spiking (A) end tht itindird deviation ef thi percent
calibration. of etch parameter. Calculate each percent recovery (s,). Express the •
844 Prepira i QCeheck umple to recovery (P)ulOO(A-B)*/T. where T to the ususmint u e perfti

contain 20 »tg/L of uch parametsr by adding known true value cf tht ipikt. fromP-2s-toP'f-..?
200 >»L of QC check umpl* concentrate to 644 Compire tht percent recovery (P) for foreximple. the iccuracy feterval to
lOOeLefniiiatwettr. uch ptrtmeter with tht corresponding QC expressed ei 70-110%. Update the tccuncy
644 Analyie four 8-mL iliquot* of the icceptance criterii found to Ttblt 2. Thiu UMisment for each ptrimtttr on c regular

well-mixed QCeheck umple iccbrding to tcceptuet erittrit were calculated to basis (ij.iftar uch Bvi to ten new iccuracy
Section 10. include in illowance tor error to • etuunmtnts).
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r 8.8 It t* recommended that tht laboratory 104 Adjust the purge gu (aitregen or actual miattca HIM v_x_«--. «» .,.-,« ^
adopt additional quility issuranct practice* helium) flow ran ta 40 mL/mia Attach tht over tht count -taday Thre* un« i>.
for ust with this method Tht specific trap inlet to tht purging divict. and sit tht . standard diviatioa of • retenuoaume for a
practices that an most productivt depend purge and trip system to purgi (Figure 3). compound caa be used to calculate a
upon the needs of the laboratory and the Open thi syringe valve locited oa tht ' suggested window size however, the
nature of thuamptes. Field duplicates rasy purging divici lample introduction needli. txperience of tht analyst should weigh
be analyzed to assess tha precision of the 10.4 Allow the sample to come to ambient huvily ia the interpretation of
environmental measurements. Whea doubt temperature prior to introducing it to tht chromitognm*.
txists over the identification of • peak oa the syringe. Remove thi plunger from • 5-mL .0.11 If thi responst for i peak exceeds
chromatograa. confirmatory techniques such syringe and attach • closed i syringt valve. the working range of the system, prepare e
as gas chromatogriphy with a dissimilar . Open thi stmplt bottle (or standard) and dilution of tht sampit with resgent witer
column, specific element detector, or mast carefully pour the simple into the syringe from tht iKquot ia thi second syringt and
spectrometer must bt used Whenever barrel to just short of overflowing. Replaci ninilyte.
possible. tht laboratory ihould analyze tht syringt plunger and compress tht simptt. • .
standard reference materials and paittcipatt Open tht syringt vilvt and vent any residual **. Calculations
in relevant performance evaluation studies. air whilt adjusting thi simplt volumt to 5J> nil Detsrmint tht concentratioa of
8.7 Tht analyst should monitor both tht mL Since thi* proces* of taking an aliquot individual compound* ta tht samplt.

performanct of tht analytical system ind thi destroys tht villdity of tht simpti for future «._._ U the txternal standard calibration
effectiveness of the method in dealing with milysti. thi inilyit should fill a second procedure Is used cilculite the
each umple matrix by spiking each lample. iyrin» tt thit tfmi to proti-t igiinst concentration of thi parameter being
standard and resgent water blank with . possible lost of ditt. Add 10.0 ̂L of tht musund from tht peak respohst usin| tht
surregitt compound* (t.g.0. a, <v surrogatt f piking solution (Sectioa 8.7) and ctlibntioa curvt or calibration factor
Wfluorotohiint) recommended to encompisi 10.0 j_L of thi internil itindird spikinj determined ia Section 74.2. .
the range of the temperature program used ia solution (Sectioa 7.44). if applicable. through- 11.14 If thi intemil standard calibration
this method From stock standard solution* the vtlvt bora, thea dost thi vtlve. proctdurt U used ctlculttt tht
prepared as in Section 8.8. add i volume to 10-J Attach the syringe-syrtng* valve concentratioa la thi iimple using the
give 750 ̂  of each surrogate to IS mL of aaiembly to the syringe valve on the purging response factor (RF) determined in Section
reagent water contained ia l XVmL device. Opea tht syringe valvu and inject 7.44 û  Equities X
volumitrieflukmiainddilutttovohimifor . thi samplt Into tht purging chamber. Equation 1
a concentratioa of 13 ma/Ml- Add 10 M! of 10'8 Clou both valve* and purgt tht
thii surrogitt spiking solution dlnctly tote *ampli for ITCUtOJ mln U imMinl
thi J-mLsyrint*: with tvery umple ind temperature. . -
reference studaid analyzed Preptrt t fresh 1°-* After the U-mia purge ttma,
surrogati ipiking solution on t weekly basi*. disconniet the purging device froa the inf. fAJ(C3
If tht internal standard calibration procedure . Dry thttrapbymitotiin__iiflowof40mL/ Conctntrattoa 0-g/L). —— —-
is being used tht surrogati compounds may mia of dry purg- gas through it for 8 mia (AJCRIJ
be added directly to tht totemtl standard (Fljm. 4). tf thi purgtaj dtvrce Itts-no \
•piking solution (Section 7.44). pnvisioaforbypusinethtpurgtrforthi* \J

,._...__ __._,.. . »t*P. * dry purger should be inserted Into the where: • "̂̂
* Saaipa Coueeoott. Preservation, and divict to mtnimin moisture la thi gas. A, » Rnponie fbf tht parameter to he
Handling Attach the trap to the chromttoptph. id]u*t miiiured
U Tht samples must b* Iced or the purge end trap system to the desorb mode . A»» Ruponst for tht Internal standard

refrigerated from the time of collection until (Figure 3). and begla 19 temperature program C,»ConcaBtr*tioaofthtiBi*fm»J
analyii*. If tht lamplt contain* fret or the gu chnn-ttognph. Introduce the trapped standard "
combined chlorine, add sodlua thiosulfate . materialstotbtCCcdumabyrepi.hr 112 Report result* la Mt/L without
preservative (10 mg/*OmL is sufficient for up heating thi trap to 180 *Cwhilibickflushln| correcfloa lor recovery data. All QC date
to SppmCh) to tht empty simplt bottitjuit the trap with ia toirt gu bttweea 28 and 80 obtained ibwdd be reported with the staple
prior to shipping to tht iimpliiig site. EPA mL/mia for 4 mia. If rapid hutinf of thi trap re*u}Uu
Method 33tt4 or 3304 may bt used for cannot btichlived the CC columa must t>* .Î JB.JU '
measurement of residual chlorine.1 Field test used u • secondary trap by coofiof JttoSO JitaeuiMrerramam+
kit* ire availablt for tW» purpose. *C (whtn*itBt tempenhue. tf -poor peak til "tte method dalicUoo limit (MDUlt
U Collect about 500 mL of samplt ia i geometry and random ntentioa time . difintd u Iht mlnimua concentration of •

clean container. Adjust the pH of the sample probha-i pertirt) taetted tl the fa-Bal sub*ttn_»U_ito«b* measured and report id
to about 2 by adding 1>1HQ while stiirlfl*. program temperaturt of 50 *C . with 90S imnflr!t.re thit the value 1* «bo»e
Ftfl the simple bottle ia such emtnots that W-* While the trap U being deeorbed Into «ra' The MDL coocantratton* listed In
no sir bubbles pan through tht stmpltu tht thi guchromatofraph column, empty flre Tablet were obtained using -agent witir.1
bottlt It beinf filled Setl the bomtMthM »irj»f chtabee utte» the simple • Similar teeultt nut i-hliiiJnte»
no air bubblu in entrapped ia it Mtintiia introductioa syringe. Wash thi chamber with npre**atativewa*ttwtti_..TheMDL
the hermstlc seal oa thi eaicpJeiottla until two 5-mL (liuriin of raagtat watte. actually ichleved la egveaaoaJyiitwiM
timtofintlysii. • «X» AfUf desoc-tof thesaopltlof 4_sia, very dtp-cdin< ea las tfui-inl *eniit.tLtjr ind
A3 All samplu must be iniljaed within rectmdltirathitĵ byrettirntaf thtporge mitrix effect*. .

14dayiof collactioo.' ' ind trap systim to tht purgt mod*. Wait 18 •> 1Z1 U_(_u.hod__ibe__dt&Mif.e.e4
,. _ __ .... thea do** the syrinx vilvt oo the purgii-g to W*ffUc«Me fie UHoeeoeatMmea rente
I0.fnxe<fur» dettee to beito gMflun iht wilt the trap. The fioatheMDLt»tflOOXMDf.>1]Iaci •
mi Table 1 summailaes tht trap timpentuct should ̂auUatklaedaLlJa sqi-itn* Injirfita lirinlp M sir-"1" — *

recommended operating condition* for the *CAteipjR«>iBild)rft_k,lii«i<f<kt tea<e*aeuiuuuuitl9>tin-iiBo"itOBB«
gu ehromatograph. Included Ia thi* tablt are trap hitter tad opta the atiapyebata. . IfEtL. ' • •
estimited ntutioatimu ind MDL thtt caa stop th* gu flow through me tnp. Whea the U) Thl» tntthod wu tested by 30
bt tchieved under these condition*. Aa . trap U cool tht next sampli caa be analyzed laboratorle*iuin| retgeK weiem ntiet

| sxamplt of tht separation* ichiived by tato Identify the pvimitm in the water, surface water, and three Industrial
I Columa 11* shown ia Figure 8t Other picked umple by computaf the ntiatipn timu of WMt*w*ttrltlftfll'9Fftc4D̂ :i9teQ*
C column*, chnmitograpme condition*, or ' the peak* la the umple chnmitofrta with ovet the range n U SŴ wL̂ wnjlr*

detsctoramiybtusedif thtrequlrem*nt*of tho*eof th*peak*la standard ĉ erato»pt-dsioorovtrallpreci*lofl.and
Section 84 ara met chromatcmm*. The width of tht rtttnfloa method iccuracy were fouad to be directly
104 Calibrate the syitia dtily •• ttat w_3dow used to makt identification* related to tht concantrattoa of thi paramster

described la Sectioa 7. should b* bised'upca msuurament* of ind euentUlly indtpeadeal ol the sample

"•l
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matrix. Linear equation, to describe these ;; 4. "Carcinogens—Working with' ^ American Laboratory. IS, 58-63 (1963). (The
relationships •» presented to Table 3. • Carcinogens. Department of Health. ' value 2.44 used in the equation to Section

i > «,&-*-»* ' Education, ind Wetfire. Public Heilth . 6.3.3. >« I «o tunes the vilue 1.22 derived inK̂ / nertrcnctx Service. Center for Disease Control National thit report)
1.40 CFR Part 136. Appendix & • Institute for Occupationil Safety tnd Hetlth. g.-Methods 330.4 (Titrimetric. DPD-FAS)
t Belltr. T-*-. and LJchtenberg. J.J. Journal Pubucition No. 77-206. August 1977. gnd J30_j (Spectrophotometric. DPD) for

/teen__nM̂ »r»fcr*»X.«)ac(/<)ft«l7.8 cT̂ ^̂ .̂̂ m̂ M Chlorine. Total Residuil" Methods for
(W4). SSSiffi&tr̂ Si.eeW' Chemicil Analysis of Water tnd Wutes.
3. Bellar. T.A_ and Uchtenb«rg.I.I."S«mJ- Admtoiatration. OSHA 2208 (Revised. EPA-«o/*-7»-02a U.S. Environnjentil

; AutomitedHeidspiceAnilyiis of Drinking |̂ U(iry<_76) tfwweeo. Protection Agency. Office of Reseirch ind
Waters ind Industrial Waters for Purgetble t "Safety to Academic Chemistry Development Envtronmentil Monitoring and

: Volatile Organic Compounds." Proceedings of Laboratories," American Chemical Sodety Support Laboratory. Cincinnati. Ohio 45288-
Symposium on Measurement of Organic Publication. Committee on Safety. 3rd March 1878.

| Pollutants in Water and Wastewater.. Edition. 1878. 8."EPA Method Validation Study 24.
American Society for Testing and Materiil*. 7. Provost. LP. ind Elder. ILS. Method 602 (Puneable Aromatics)." Report

4 STP 686. CE. Van Hall, editor. 1878. Tnterpretition ef Percent Recovery Data." for EPA Contract 66-09-2858 (to preparation).

* ' TABLE i.—CH«OMATOGWHIC CoNomoM AMD METHOD DerEcnoM UMITB
t

—— :-

£•-*«--• ————————————————————————————————————————————————————————————————
•Ottneea-irw ___________ . ________ ; ___________________________________________

U-OMoretaroana ———— . —— , ——————————————— _ ——————————————————————— . ——————————————— _

Naiar«c">»na(m-)
CCMIR

1S3
1.78
UB
1.17
IS*
1Un*

Cakm

tn*ssus
S-02

110
11.4

m
WO

3223255

Column 1 aantton. tamaxan (100/1» mam aaatad •» 1% W-1100/1.7J-. tamont44 MdM. ai 1 1 1 1 0.015 *v O r.m«i a-M aoMwi «et MakfH MflarM « II «L/nf>
tow ma Ceturm lamoari-n MM ti H X ter 2 «n e»n *re0rammad el I •C/m.i B K "C to • Hn* l«ottCowm i aen-njom. Onmoaor. DMW (60/10 Man) eMM •» 1% 1jt»-TiMa-M-eattira>y)pnwar. MCU. ti a I • a O.OU «. C «_Maaa •--. eoum •» maun «an_ <M m_/»-ft few wa. Cckjnt Hracwmra hau at 40 *C lor ( Mn MA p-flr«-«na»l • (•c/mr B 100 "C tor a toaf ftott

TABLE Z.-CAUBRATION AND OC ACCEPTANCE CRITWIA—Mrmoc 602 •

OfereM
U-Oe
IJOcMa

Tcluana

IUn0alGr UMKr lU-aitrl J^M

11S-M4
14.1-SU

12-M7.4
1U-t«4

11
U
U'1*
IT
4jO

too-trj s*-iao«-ua
.10-141
41-143
S2-M9
41-141

._ fMOCtfiaekMm.4akticaa.lta.gnrj..].t-e*Ba--J 1vrmt» * Hit Momry Maa-vnamCh M/L Aacson U4L
-•f **!•?*."«»>*"> «ar jar i»e_»<»T*iaa j-ii-a m__•>np/i feacaon tA4f
™* ™ Brtnttt HO&f&f MMftMd ISMOon 9.3̂  MC-fcSA Ĉ -JX *•CnMna -MR CMuiata. aaaumna a OC Mack atmpia conea-Mon « K ̂ g/L
»••--•«-——-f i-ts— f-r"i-ir~Tint.]iTptHmiiiiii taainTttii t rrrn mnaaaai.. fn iro Bjr ram it n i lisa-irmffml B s-*rr srr~r̂ r -"̂ *̂ * "wMionaHkM ent* wad aaa»*cpTi_i *.

T»»t£ 3.-WCTHOO AOCWUCT ANO PRECISION AS FUNCTION. Of CONCEMTIUTIO*—METHOD 602

tt>rtmv».
Tflkivw

Aoxracy. a*. r

C.WC+OJT
O.S6C*fl,OJ

•.171-O.M
1.15* -0.10o.s«c-ow
__.__;.-__; (̂Ĵ JJJ

o.iax»o.7i

cv__
(Ht'U

l

Utl-OM
1171*0.10
ftCX+OH
C.l**»flfl*

a cene«««bn cr C «) M/l.
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r OPTIONAL „
FOAM F.-e-EXITKIN.
TRAP /*̂ \ .0.0.

—14MM 0. 0.
INLET !4 IN.

0. 0.

0 'o* E*iT~~"vL< V̂ MM. 0. D. RUBBER SEPTUM
.__.1QMM. 0. 0. 1/18 IN. O.D.

SAMPLE INLET
«—2-HAY SYRINGE VALVE
-*-17CM. 20 GAUGE SYRINGE NEEDLE

-INLET
% IN. 0. 0

'/STAINLESS STEa

131 MOLECULAR
SIEVE PURGE
GAS FILTER

PURGE GASI FLOW
I CONTROL

10MM GLASS FRIT
MEDIUM POROSITY

Figure 1. Purging device.
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PACKING PROCEDURE .CONSTRUCTION
GLASS am_un/\i OIIUIIWOOL

TENAI 23CM

«*eGLASS WOOL
TRAP INLET

COMPRESSION FITTING
NUT AND FERRULES
14FTJA/FOOT RESISTANCE
KIRE.1.RAPPED SOLID
THERMOCOUPLE/
CONTROLLER
SSVSOR

ELECTRON!
JBW__..
CONTROL
PrROMETER

TUBING 2501.
0.105 IN. 1.0.
0.125 IN. O.D.
STAINLESS STEEL

Figure 2. Trap packings and construction to include
desorb capability.
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Carrier Gas Flow Control Liquid Injection Ports
Pressure Re

C l i p •••• *W» -•••» -..-_.--—— — ---_-----, —— --j — - _ - • - - - - ^_ ^^

» - ..... ~--*_-n. - /_____ _^Co!umnOven
_ _ Confirmatory Column'

To Detector
| ——AnaWcal Column

Purge* Gaa
Flow Control \r—

Vifve-3
Optional 4* Port Column-
Selection Varvt

Trap Inlet (Tenax End)
Resi-tanetWif»

He-ttf Control
I 13XMoracuLar t

STcvtFiltar

I II Ut^-_-__-4 Trap and GC
Should be Heated

I
Figure 3. Purge and trap system • purge mode.

Carrier Gas Ftow Control- ***** fraction Ports

* Ĉolumn

vaiv*>3
Optional 4-Port Column
SttectfenValv*

• . NotK
XJ7 TrapandQC1 X_PX. Should be HMttd

to80°C

(
-Z»9

I Figure 4. Purge and trap system«dry mode.

I
AR30I280

I



i tI

CanierGasFIowComrol liquid Injection Ports- v-̂
Pressurett̂ t̂̂ \̂ Tf4 /f Ĉolumn(Sven >•

..—Confirmatory Column
T̂o Detector

_______ **""" Analytical Column
Verve*
Optional 4-Port Column
Selection Vaive
Vatve-1 J™p '̂  (i*9"** End^Resistance Wire _

—————T^^vX Control

Purge Gas
Flow Control v u r̂ jcg"

13X Moiecuiar̂ r̂ i n I ~n T̂rapS__180eC
.Sieve Filter H^ H I CJ,.|FtewTf——————

,,y*"M Note: Afl lines Between
Trap end GC

>t A Should be HeatedVefve-2 te 80«C

Figure 6. Purge and trap systanvdttorb mode.

Column: 6K SP 1200/1.76X BtntoBt - M
oa SBpiIcoport

Program: 50°C for 2 aiin. 6°C/nta ta 90*C
Dftcctor. Pbotofoflixftfo*, 10.2 V

10 12 14 1« It 20 22 24 26 21*

Retention Time, MJn.

Figure 6. Gaa chromatogram of purgeable aromatica.
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,- U.S ENVIRONICNTAL PROTECTION AGENCY SAS Hmter
( CLP SAHPLE HANAGErCNT OFFICE

P.O. BOX 818 - ALEXANDRIA, VIRGINIA 22313
PHONE: 703/557-2490 - FTS/557-2490

SPECIAL ANALYTICAL SERVICES
Client Request

Regional Transalttal Telephone Request
A. EPA Region/Client: EPA-Region III - REH III
B. RSCC Representative: Colleen Hailing
C. Telephone Nuefter: (301) 266-9180

| D. Date of Request: September 22, 1988
E. Site Name: Croydon TCE Sita. Bucks County, Pennsylvania

I
I
I
I

I
I

Please provide below description of your request for Special Analytical
Services under the Contract Laboratory Program. In order to Most efficiently
obtain laboratory capability for your request, please address the following
considerations* if applicable. Incomplete or erroneous information may result
in a delay in the processing of your request. Please continue response on
additional sheets* or attach supplementary information as needed. .)
1. General Description of analytical service requested:

Analysis of 7 surface water samples and 3 rlnsate blanks for VOAs by
EPA Methods 601 and 602. Second column confirmation of positives

. >1 ug/1 Is required. A purge and trap volatiles analysis of a 5 ml
? water sample analyzed on a gas chromatagraph equipped with a Hall

Detector and Photoionlzatlon Detector (PID) is required.
2. Definition and number of work units Involved (specify whether whole

sanies or fractions; whether organics or inorganics; whether aqueous or
soil and sediments; and whether low, medita, or high concentration):

7 low concentration surface water samples; 1 field duplicate; 1 lab
duplicate; and 3 low concentration rfnsate blanks for a total of 12
work units for VOAs by EPA Methods 601 and 602. Second column
confirmation Is required.

3. Purpose of analysis (specify whether Superfund (enforcement or remedial
action), RCRA, NPDES, etc.):

Superfund - RI/FS - REH III
Account No:

1 - AR301282
( SAS Approved By (signature): -

Date:



4. Estimated date(s) of collection:
^_y . November 14 - -18, 1988

5. Estimated date(s) and nethod of shipment:
November 14 - 18, 1988
Samples will be shipped daily by overnight air carrier. These
dates are tentative and are dependent on the project remaining on
schedule. Sampling nay continue Into the week of November 21.

6. Number of days analysis and data required after laboratory receipt of
samples:

40 days from receipt of the last sample.

7. Analytical protocol required (attach copy If other than protocol currently
used in this program):

i
i EPA Methods 601/602 from "Methods for Organic Chemical Analysis
| of Municipal and Industrial Wastewater". EPA-600/4-82-057,

July 1982. Second column confirmation Is required. Method
. is attached. See Appendix A; Attachments II and 12 for specific .
r requirements.

8, Special technical instructions (If Outside protocol requirements, specify
I compound names, CAS maters, detection limits, etc.):

Second column confirmation is required. See Appendix A; Attachments
i II and 12 for specific requirements.

9. Analytical results required (if known, specify format for data sheets,
QA/QC reports, Chain-of-Custody documentation, etc.) If not completed,
format of results will be left to program discretion.

Package format similar to CLP as per Exhibit 8, Section II of the
USEPA Contract Laboratory Program, Statement of Work for Organic
Analysis, July 1987 Revision. See Appendix A; Attachments II and
12 and Note 14 for specific requirements.

10. Other (use additional sheets or attach supplementary Information, as
needed):

; 11. Name of sampling/shipping contact: oo
Xy Raymond Wattras - NUS Corp. 7?- -
I (412) 788-1080

I



I 12. Data Requirements

C Precicion Desired
I Parameter Detection Limit (+1 or Concentration)

Target Compounds - See Note II, Appendix A, Attachment II
Detection Limits - See Note II, Appendix A

13. QC Requirements
Limits

Audits Required Frequency of Audits (Percent or Concentration)

Quality Control Check 4 Initially and then per Section 8.2.5 of
Sample 1/10 samples attached method
Blanks I/day of analysis Below method detection

limit.
: Matrix Spike 1/10 per Section 8.3 of
| attached method
. Matrix Spike Duplicate 1/10 per Section 8.3 of
|( attached method

Initial and Continuing Calibration - See Notes 12 and 13, Appendix A and
I Attachment 12.

I
14. Action Required if Limits are Exceeded

As specified in the Attached Appendices and Attachments.

.15. Request Prepared By;
Gregory L. Zimmerman - NUS Corporation - (412) 788-1080
September 22, 1988

16. Request Reviewed By (CRL use only);

Please return this request to the Sample Management Office is soon as possible
to expedite processing of your request for Special Analyt1calA$BCtftcjeg!

( Should you have any questions or need any assistance, please corf.itt yduf
Regional representative at the Sample Management Office.
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APPENDIX A

1.

Target compounds are halogeriated volatile compounds from the CLP
TCL plus benzene, toluene, ethyl benzene, xylene isomers,
dichlorobenzene i coiners and Chlorobenzene. The required detection
limits are 1 (ug/L). sample results indicating levels > 1 (ug/L),
must be confirmed using a second column analysis.
NOTE 2.

EPA Methods 601 and 602 from 40 CFR Part 136 of 10/26/84 with:

A. Initial 3 point calibration^, 20, 40 ppb).
B. One method blank every 12 hours .
C. Calibration check standard run at 20 ppb every 12

hours.
D. Second column confirmation for positives (values greater

than Kug/L)); the second column must be a different
column than the first.

E. Brief description by laboratory on specific procedure.
NOTE 3.

Calculate and compare response of initial calibration and check*
standards. If the % deviation in the response factor comparison

> than 25%, call DPO Chuck Sands or John Scalera at (301) 266-9180
prior to data submission. At the Sample Management Office (SMO) ,
action determined by the degree of non-compliance may range from:

A. Only noting non-compliance in the report narrative.
B. Requiring a new initial calibration and a reanaiysis of all

samples asssociated with the unusable check standard.

NOTE 4. '

Deliverables include a package format similar to CLP as per Exhibit B,
Section II of the USEPA Contract Lab Program, 10/86 Statement of work
for Organic Analysis including all revisions up to the 7/87 Revision.
Deliverables also include:

1. SAS Request Form.
2. All sample and standard chromatograms and quantitation

- lists.
3. Response factor calculations ( initial calibration versus

check standards).
4. Method blanks and duplicate chromatograms and

quantitation lists.
5. All sample calculations. «onioQ5
6. Instrument run logs. RHoUl--0J
7. Narrative identifying instrument model, column-used arid

operating parameters.
8. Chain-of -Custody Forms and sample, packing list.



if ATTACHMENT I 1

.

1

I

Target Compound List:
Chloromethane
Bromomethane
.Vinyl Chloride
Chloroethane
Methyl ene ChloMdb
1,1-01chloroethene
1,1-Dlchlorlethane
Total-1,2-D1chloro_th«ne (trans and els Isomers)
Chloroform
1,2-01chloroethane
1,1,1-THchloroethane
Carbon Tetrachlorlde
Bromodlchloromethane
1,1,2,2»Tetrachloroethane
1,2»D1ch1oropropane
trans-1,3-01chloropropene
Trlchloroethene
01bromochloromethane
1,1,2-Trlchloroethane
cis-1,3-01chloropropene
Bromoform
Tetrachl oroethene
Chlorobenzene ;

*Also optional analysis for:
(a) 1,2-41chlorobenzene;
b) l,3-d1chlorobenzene;
c) 1,4-dlchlorobenzene;
d) dlchlorodlfluoromethane (Freon) and
e) trlchlorofluoromethane (Freon)

Please note the first mentioned Freon may coelute with vinyl chloride
In this method and result In a false positive analysis.

AR30I286
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. " * ATTACHMENT K

Examples of Actions Related to Data Compliance

A. Example of non-compliance requiring little action: Laboratory
notes non-compliance In narrative only, analysis proceeds.
Analysis is fo* all halocarbons listed In Attachment II,
but trlchloroethene U of primary Interest. Response factor
of Bromodl Chloromethane changes 30% from Initial calibration
calculation to check standard response factor calculation.
Laboratory must only note non-compliance In narrative.

B. Example of non-compliance requiring DPO/SMO action tnd Intervention:
Analysis is for trichl oroethene only. There are samples with
positive trlchloroethene results* Check standard response factor
(>50X) different fron Initial calibration response factor.
Laboratory notifies DPO. SMO requires a new Initial calibration
and reanaiysis of all samples associated with the non-compliant
check standard.

I
I

AR30I287
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. tra >gr tory in. -»W n-KMMon-..-* »«MKV»I>O» and noo>ig gmt oroc«M. •:• nowg * (oomef. t M «* mgu-t-wni *• imuiw. -Mueian o« ~»4b* rwnr«| «r4 Momow ia. U w" .

«*ufi l»* pM at s» «-«<• » < 0±0» to (rt. ."In ..it n_» _. CO-IB j. 10 * _M M*O~I ••>*•)*» < dorae. • anducittf unovw .-*i <o»s««-wi«
"*3> m» *n»-M oi a«A«vn>m»»-Mi« too 000»v N» SrO. ana no* BH 0 7.10 KOI ««> — v— 2« .
• Tft. pp> adualff-̂ i -«» a* ono>-*8 uoen -K«o »> «• uay.:<xv a>y nvy M .mn«4 « aw M̂ OW* v* pnracwa «vwi TJ ran o« coXMan »or tw _n*n» at tftt*> Ml 000*>

& Apprndices A. B. and C are added to primary column. M-'.hod «24 pr_\ide. *.» t.bm|. non-Tenon thretd Kilann. w flow
Part 13ft lo rvad at fo!!ow«: chroma tfigraph/m«it *p»ctroin*ter (CC/MSj controllers with rubber component, la the
APPEND, X A TO PART 136— METHODS condition* uppropriatt for the qwilitativi and purga and trap system ihouM ba avoided.
FOR C-Sfj \StC CHEMICAL AN \LYSIS OF ajf-l'!l!-»!V' confirmstionflf n>au>t» for most 3.3 Sample* can bt contaminated bjr
ML'MCITAL AND LNOL'STRLU of thtp4rtni<ur»liti«d»bo»*. diffusion of volatile organica lparticularJ|r
WASTT-VATOt. 1.3 Tĥ m«thoddetecUonUn|it|MDL fluorocarbona and methylen. chlorldajr.̂ .t. .-..«». d»!fined in Section K.t| ' for each parametei thnsugh the septum sul Jnto the uraple
M«tho«l 601— Purjekble Haloearbona la lifted in Tabla 1. p« MDL for a apecific durinT ahipmcn' and storage. A field rea»«t
I. Scope ond *&***„ Ŝ SS!T̂ i£2̂ Kt±!̂  i- Wank prepared froa rt.gent water aru
1.1 W,«id cover, the dcternunatu* Sl̂ SS-?

of»PuV4blehaKic8rbona. i.« Any modification of tbia method.
Tha following para-wiers may b* beyond those expressly p-mitt-d. -hall be

determined by thia method: considered aa a major modification iubj«*t to
______________________ application and approval of .licmsH test occur whenever high levd and Jo* tevd

STC*BT; procedural under 40 CFR 1M.4 an. 139.S. wmplea are fequenbany analyzed. Tar
: MO *̂5f" 15 This method is restricted to -*f by or carryover, the purgin| deirtca and samplt

uflJer the supervision of analysts syring* must be rinsed with res junt water
«xP-nence_ in the operation of a pur;.* and between sample analyses. Whene**r an- .

T4-si.s trap system and a g.s ehromatograph and in unusually concentrated sampnt is
st-tt-s the interpretation of gaa chromatograms. • encountered it should bt followed by aa
'?t̂Ii Each analyst must demor^trata the ability to analysts of reagent water to check far cross
loô Tva generate acceptable results with this method Contamination. For samples containing larg*
i7-s*4 using the procedure described in Section &2. amounts of water-soluble materials.
,.t!l1 l Summary of Method jwpended solid* Wghboitoi compounds or
M-S.1 .. _ , .LI.I.IJL -v. Rtgh organohalide levels, it may be nratsaary
sltltl " *» inwt »" U bubb'd «-«»•*• »• to ̂ash out the urn d.vlc. 'with •

Is swept through t
lorDeni irap when tht halocarbons art —~,————~~f r———•" — '~—-~ ~~v-"
trapped. After purgini is compl#ted thi trap. "* fT"* °r »• enB™IVItera miy **

,̂/1,.(, is heated and baddl.shed with tht inert gas required.
7VJ4-S to dcsorb the halocarbons onto a gaa A Safety
ar-ia-j chroiraiographic coluaai The gas 4.1 Thtto-Jdry orc«rctectenicjrjfoi'eech
££1 chroma tosraph ia temperature programmed to reagent used ia this method has not been
I**-! i*??":! "2&SS&1 *1hJfl!,!r?_?*Il. precisely defined: however, each chemical

« The mMhod provlJe» an optional gaa hf -^ hlttrd p^n ̂  vi.wpoiBt a-poenr.
chromator«phie column Aat tn*y bt helpful w &tu chemical. mu«l bt reduced to tht .
taresohrinj tht compound* c-frnteretl from lowest possiblt level by whatever mean*
Interference* that may occur. avaUabt*. Tht laboratory I* responsible tor

aa provided under 40 CFR 13&1. When this *» Impurities in the purge gas and
method is used to analyze unfamiliar samples organic compounds outjassinj from the handliaf of the chemicals rpetined la thi*
for any or all of tht compounds above. plumbing ahead of tht trap account for tht method A reference

t compound identification* should bt majority of contamination problems. The handling sheet* shcmflfl
Y supported by at least ont additional analytical system must bt demonstrated to available to all p«nonnd involved In the \
V, quautativt technique. Thia method describe* be free from contamination under the chemical tntlysia. Additional reference* to

analytical conditions for a second gaa conditions of the analysis by running laboratory safety are available and have
. * . . • ,• _ .^ •_ • • _ _ _ . _ . . _ . . _ _ . « . » _ _ a _ ' _ _ j _ _ __»». _*•_ *.___ • J__AI»_^A* •__ &L_ »_ * - - — • -* - — _,* »ichromatographie columa that can bt used to laboratory reagent blank* as described to been Identified *»for tht information of tht
confirm measurements made with the Section 8.14. The use of non-Teflon plastic analyst
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4.2 Tha following parameters covered by equivalent This column was used to develop when the analyst handles high concentrations •
thia method have been tentatively classified the method performance statements in of such materials.

i . ts known or suspected human or mammalian Section It Guidelines for the use cf alternate e.S/1 Place about «.8mL of nethanol into
l̂ ~s carcinogen*: carbon tetachlortde. - column packing! are provided in Section 10.1. a 10-mL ground glass stoppered volumetric

diloroform. 1.4-dichlorobenzene. end viny) 6.3 J Column 2-4 ft long * 0.1 In. ID flask. Allow the flask to stand unstoppered
chloride. Primary atandards of thea* toxic stainless steel or glass, packed with . for about 10 Bin er until all alcohol wetted

i compounds ahould be prepared lot hood A chemically bonded n-octane on Porasfl-C surfaces have dried Weiah the Bask to Iht
* NIOSH/MESA approved toxic fas respirator (100/UO nesh) or equivalent nearest 0.1 mg

ihould be worn when the analyst handles 844 Detector— Electrolytic conductivity jjj Add the essayed reference material:
i high concentrations of these toxic compound* «r microcoulometric detector. These types of MAi y«U|.___tfc.M a 100 id. syringe
: f. Apparatus and Materials detectors have proven effective in the immediately add two or more drops of

equipped with • fcrew cap with a hole In the fa. Section 12. Guidelines for the use of e J I* Caee*-To Brerare itandards for
T̂̂  d""ton w '•"*" te 6ectioa 4 AS -̂ ra10.1.u

84 Purft and tap system—The purge and 84 Syringe valve—2-way. with luer and*
tap system consists of three separate pieces (three each).
of equipment t purging de vice, tap̂  and gj Syringe—8-mL gas-tight with ihnt-oB !,.__,..-..mi-.-IHI« «i;..«w. i«»« A.desorber. Several complete systems are now valve. heavy gas will rapidly dissolve into the
commercially available. 8.8 BottLt-IS-mL scrtw-cap, with Teflon *1.̂{L.,.l(.v ,,.,„.„ te „.„_. -._,__84.1 The twrxint device Bust fat designed can liner .*** R«welgh. mlute to folume. Hopper.
toacĉ Ŷ Sê w.!̂ ^ "L̂ lUUnc.-AwlyticaL capable of ^̂ ^̂ ^̂ ^̂ ^tt West 8cm deep. The gaseous head space accurately weighing 0.0001 g. Calculatt thaiconcentration to MI/ML from
between fee water coiuSm and the ta;imust •™lwy ww*aui« """"•• the net gain to weight When compound
.avealatalvoliimeeflessthaalSnLThe Iteagents ' puntyli assayed to be M* orfreattr. the
purge gas tmatpase through the water 6.1 Reagent water—Reagent water Ii wtlght can bt mtdartttout ewttettoa to
column as finely divided bubbles with a defined as a water to which ao taterferent ia calculate the concentration of the stock
diameter of leea then 3 mm at the origin. The not observed at the MDL cf the parameters of *tandard CommerciaUy prepared itock
purge gas mist be totroduoed no more than S interest itandard* can be used at any concentration If
am from fbtbtM*. the water column. The 6.1.1 Reagent water can ge generated by ttey are certified by the manufacturer or by
purging device illustrated to Figurt 1 -wets paaslng lap water through • carbon filter bed an independent eource.
theee design criteria. containing about lib of activated carbon 64.4̂  Transfer fte atock atandard polution
8A2 Thi tap tewt be at least 25 em long (Fdta*orb-J00. Calgon Corp- or equivalent). tote a Tefloo-eealed ioew<ap bottle. Store.

and have an bride-diameter of at ieait 0.105 6.14 A water purification aystem with minimal headspaca. et-10 to-20 *C
to. Tbt trap natt be packed lo contain the (MlIBpore Super-Q or equivalent) Bay be and protect from Ught
follow* etaimam length* cf adsorbent*: u> t»ed to generate negent water. •«-•« ft«PmJfâ ,iUBtt*J«"Jrfo'11
cm of wthyliiliatae coated pack__« (Section 6.14 Reagent water nay also be prepared *• «i" *«»" "d *-ehloroe._ylvtoyl tflar. All

• 644). 7_"em of 2jB-dip_«t)4e_M oxide by boiling water tor IS tain. Subsequently. clhaietandards must be replaced after one
polymer (Section 644). 13 cm cf iLUca gel while maintaining ttis temperature it «OC Donth. or sooner if comparison with check
(SectiooC4.4J.7J em cf coconut charcoal bubble a contaminant-free Inert gaa through standards indicates • problem.
(Section e4JHfli is ool necessary to die water for 1h. While still hot transfer the U Secondary dilution standard*-Uaing
analyze for dichlorodifluoromethana. tba water to a narrow mo.thi-Tew<ap bottle atock standard solutions, prepare *ecoodary
charcoal can be eliminated and the polymer and aeal with a Teflon-lined septum end cap. dilution atandards to methaaol that contain
•action lengthened to IS on. The minimum 64 Sodium thlonilfsta—(ACS) Granular. tti compounds cf interest either singly or
•pacification* bribe tap an illustrated to 64 Trap Material*: , mixed together. The aecondary dilution
Figure 2. 64.1 Coconut eharcoat-6/10 mesh eievtd standards abould be prepared at

. 844 Thi desorber taut be capable of to tt mesh. Barnebey Cheney. CA-«0-M lot concentrations auch that the aqueous
rapidly heating the tap to 180 *C The e>M-2M. or equivalent calibration atandard* prepared to Sections
polymer section cf the tap ihould not be 644 2J-Diphenylene oxide polymer— 744 cr 7.4.1 will bracket the working range of
heated higher than 180 *C and the remaining Tenax. (60/80 mesh), chnmatographic grade the analytical system. Secondary dilution
•actions abould cot exc««dJOO*C The cr equivalent . eUndards should be stored with minimal
deaotber illustrated to Figure t meets thew 644 Methyl lilicone peddnt-W OV-1 headspaca and ihould be checked frequently
design criteria. en Chromosorb-W (60/W mesh) cr for tignsef degradation or tvaptiration.
84.4 The purge and tap lystem may be equivalent , especially Just prior to preparing calibration

assembled as a separata unit cr be coupled to 644 Silica geJ-8S/60 mesh. Davison. etandards from them.
agaaoracaatographaallliuntadtoFigurM grede-lS or equivalent 6J Quality control dieck sampli
»«nd4. M Methinol-I>estiddiq.aliryor concentate—See Section 64.1.
84 Ca* chromatofrapb—An analytical tquivalent _ _ .-._,,......

iystamc(«ipU.a with a temperature 64 Stock itandard lolutton*-Stock ICaJtoratton : .
programmable gas chromatofraph suitable atandard solutions mar b« prepared from M A**einble t purge and tap system

( f o r cn-colomn injection and all required pure standard materials cr purchased as that meats the apedfications to Section 84,
acceuorin iadudiag *yr__ges. analytical certified aolutions. Prepare itock itaadard Condition thi tap overnight at 180 *C b:
columns, gasaa.date.tor. and itrip̂ iart iclutions to methanol csini assayed liquids backflushlngwithantoertfifffl̂ pja]column*, gasea. datector. and atrip-c-uurt eolutions to saethanol using uiayed liquids backflushing with an tortiffPfyfl •! >*?'fi Q
recorder. A data ayttam I* recommended for or gases a* appropriati. Because of the 20 ml./mln. Condition the w> lortfrfcih *- w J
eeuuring peak areas. toxidtyofiomtofthiorguohalldM. once dafly prior to «»e.
84.1 Column 1-4 ft long x 0.1 to. D primary dilutions cf thsse materials should 74 Connect the

be prepared to a hood A N.OSH/MESAatainlass steel or ilasa.pac£ed with 1*SP- le prepared to a hood A NIOSH/MESA a gas d.rematograp& . .
1000 on Carbopadc B (60/60 mesh) or approved toxic fa* respirator should be us?! must bt operated using temperature i
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/~' ««• conation* equivalent to those given in (AJfCJ modification fa made to the method the
( Tablet Calibrate tht purgt and trap-ga» - RT-. l^ - fwlysl ia required to repeat the procedure -a

chromstographic system using aither the (A_)(C,J Section 3.2. •
external standard technique (Section 7.3) or 8.14 Each day. the analyst must analyze a
the internal standard technique (Section 7.4). reagent water blank to demonstrate thai
7.3 External standard calibration where: interference* from thi analytical system art

procedure; A._Responst for tht parameter to bt under control
7.3.1 Prepare calibration standard* at a measured 8.1.4 The laboratory must on an ongoing

miminum of three concentration levels for AM* Response for the internal standard. • basis, spike and analyse a minimum of 10% of
each parameter by carefclly adding 20.0 >J. of C.-Concentration of the internal ill j_mp.M (0 monitor and evaluate
one or more secondary dilution standards to standard laboratory data quality. This procedure is
100. soa or 1000 mL of reagent water. A M-j»L (̂ -Concentration of tht parameter to bt described in Section 84.
syringt with a 0.009 la. ID needlt should be measured M5 The laboratory must oa aa ongoing
used for this operation. One of the external If the RF value over the working rangt ia a basis, demonstrate through tht analyses cf
standards should bt at a concentration near. constant (< 10% RSD). the RF can be . quality control check standard* that die
but above, the MDL (Table 1) end tht other assumed to bt invariant and tht average RF operation of the measurement system is in
concentrations should correspond to the can be used for calculations. Alternatively. control This procedure ia described ia
expected range of concentration* found ia thi results cm bt used to plot t calibratioa Section 8.4. Tht frequency of thi check
real samples or should define thi working curve of response ratio*.AjA.. vs. RF. standard analyse*!* equivalent to 10% of all
range of the detector. These aqueou* 74 Tht working calibration curve, sample* analyzed but may bt reduced if
standard* caa be stored up to .4 h. if held ia calibration factor, or RF must b* verified oa ^ recoveries from sample* (Sectioa 84)
sealed viala with-ere head-pace a* each working day by the measurement of a meet all spedfied quality control criteria.
described ia Sectioa 94. If not so stored they Q.j™ecV.amp*_ «,. _ _ i *-1-* Tht laboratory most matotaia
rauat bt discarded after 1 h. . '•". Ĵ F*.™* 95, ***ltmp " performance record* to document the quality
744 Analyze each calibratioa standard describe din Sectioa 844. . .of data that it generated Thi* procedure i*

according to Sectioa m and tabulate peak 7" Analyzt the QC check samplt described ia Sectioa 8.5. -
height or area response* versu* the "̂ T̂ ™.̂ -̂.™,.--»«-.*, th. " To establish tha ability to generate
concentation ia tht standard Tht result* • «;;«-. ,nî L̂ !̂!!̂f-̂  acceptable accuracy and predsloa, tht
caa be used to prepare a calibratioa curve tot ̂ SŜ Ẑ Ŝ SSSSSt t- T,M. •"•** murt perform the following
each compound Alternatively, if the ratio of ?fctt̂ !S2̂ Ŝ .̂2S?rf̂  operitiona. •
response to concentration (calibratioa factor) *»£• {HP?H£ £'d,ft̂ -̂°' Ml A quality control (QQ check staple

t
la a constant over tha working range «10* SK. rf ̂ t̂SmliTSS£Erff .-- concantata i* required containing eedt
relative itandard de viatica RSD). Itaeirity SStSatSS* Sa« î M̂oSid fusmetes of interest at a concentatie- of 19
through tht origin caa bt assumed and tht «SiritottoS«rtaii7ii4. •"*»•• i"06™0 pg/aL la methanoL Tht QC check sampleaverage ratio or calibratioa factor caabt »ww«_nj|io -".nea /.*» concintatt must b* obtained fioothtUA
used la pltc* of a calibration curve. _ Notts Tht Urge ntunber of parametee* to EBvironmental Protertoa Agency.
7.4 Internal standard calibratioa Table 2 present a substaatJtl probabmty that Environmental Monitoring «d Support

procedure—To us* thi* approach, the analyst ont or. aort will aot meel tht calibratioo Laboratory fa Cincinnati Ohia if available If
muat select ont or mort internal standard* %%£%?' parameter* art not iviijt.jjt&-,-. .],lt ,„«* a,, QC check
that are similar ia analytical behavior to the •naiyzeo. ... sample concentrate must bt obtained from •
compound* of interest Tha analyst must "•'* Repeat the test only for thost another external source. If nol available from
further demonstrate that tht measurement of parameters thai failed to mett tht calibratioa either source above, thi OC check samplt
tht totemal standard I* not affected by acceptanct criteria. If tht response far a concentrate must bt prepared by that
method or matrix interference*. Because of parameter does nol fall withia the range la laboratory using stock standard* prepared
these limitation*, no internal standard caabt tati second teit t niwcakbraflpa curva, • independently forn thost vsad for
suggested that ia applicable to all sample*. eaiiDratioa factor, or RF muat Btprepar-Hror calibrattoa.
The compound* recommended for us* a* that parameter according to Sectioa 74 or 7.1 itz Prep..-,,̂  cheek samplt ft»
surrogate spike* la Sectioa 8-7 have been A QuaMv control - contala a j«g/l of each parameter by adding
used successfully a* totemal atandard*. . M ,Ea™ "ooratory mat use* tm* rnstnod 200 jit pf QC check samplt conceaflrat* to
because of their generally uniqut ntiatioa !̂2̂?iS î 1 V S?iiSÎ .̂ 100 mL of «ig«t water.
time*. Ê P̂t-̂ ŷ Ĵ.î .̂r-S.1-* «44 Analyx* four 5-mL aliquot* of th*
7.4.1 Prepart calibratioa itandud* at a '?!SŜ~̂:̂,̂ .̂̂ .̂ well-mixed QC chtd! sample iccording U>

minimum of three concentration level* for SSS2S12?:S215?i-.*i°3K?.. ... Stctiooia

7.44 Prepart a spiking sohtfoa coatatolnf t̂ r̂̂ ôSSjbŜ Si recovery (») la M§/-for e*-.panmeti» of
each of the totemal standard* ntog tha °?£k. ̂Ŝ SSWiŜ A totereitnaing tht four multa, .
procedure* described in Section* 84 and 6.4, oeSrmimcaurttSirwlutMfflSaHS tht &13 For sadi parameter compart* and X
It i* recommended that tht secoadary fnmltt Of M..I.I.. m̂ t AV̂ S"™̂  **-> *• eorrespondlng icctpttnce criteria
dilution standard ba prepared at a
concentratioa of IS pg/mL of each totemal
atandardcompoundThaadditioaoflOMLof î K̂ TSTSiS
thia standard to 10 mL of sample or
calibratioa atandard would bt equivalent ta _w ___ ___m „ _,„, _____
ru Analyza each calibratioa standard "S â'â dyrtmSrt mak* aa toitlal anylndvl(̂ "XSaao.fe&.4trui|*for

according ta Sectioaia adding 10 pL of one-time, demons tratioa of the ability to accuracy, thea th*systsa performsact l*_
internal standard spiking solutioa directly to ginirattacceptabltaccnracyandprtcLiloa unicceptabl* ft* that parametw.
tht lyringt (Sectioa 10.4). TebuJste peak with thi* mithod Thi* ability I* established Nottt the large number of parameter* la
height or area response* af strut aa described la Sectioa 14. Table 2 present a substantial probabi-HyAal
concentratioa for each compound and 8.1.2 In rtcojnitiba of advance* that art oaaormortwtUfaJlatle|s<anl^i\h^VQ L /
internal standard and calculate respons* . occurring ia chnmatogriphy. tht analyst la acceptanct critariawhanr<JparW<ttraBt"̂ ^̂ ^
'acton (RFJ for each compound using permitted certala option* (detailed la Sectioa analyzed. \. " ~ "
Equatioat. 10.1) to improve the separation* or lower tht 84.9 Whea ona o* more of mt parameter*
Equatioal. cost of measurements. Each time such* tested fail at least on* of tht acceptaact
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criteria, the analyst Bust proceed according itandard containing each parameter that effectiveness of the method to dealing with
to Section 84.6.1 er 8444. failed the criteria Bust be analyzed as each aampla matrix by ipiking each sample.
8.2.6.1 Locate and correct the source of described to Section 6.4. itandard and reagent water blank with

the problem and repeat the test for all 8.4 If any parameter fails the acceptance surrogate halocarbons. A combination of
parameters cf interest beginning with Section criteria for recovery to Section 84. a QC bromochloromethane. 2-bromo-l-
8.2.3. check standard containing each parameter ehloropropane. and 1.4-dichlorobulane is
64.64 Beginning with Section 844. repeat that failed must be prepared and analyzed. recommended to encompass the tinge ef the

the lest only for those parameten that failed Not*: The frequency for the required temperature program used in this method.
to meet criteria. Repeated failure, however. analysis of a QC check etaadard will depend From itock itandard *olutioni prepared as in
will confirm a general problem with the upon the number ef parameten being Section 6.5. add a volume to give 750 Mg of
measurement system, u this occurs, locate simultaneously tested, the complexity of the each lurrogate to 45 mL of reagent water
•nd correct the source of the problem and sample matrix and the performance cf the contained to a SO-mL volumetric flask, mix
repeat the test for all compounds ef totenst laboratory. If the entire list cf parameters in and dilute to volume for a concentration of 15.
beginning with Section 644. Table 2 Bust be measured to the aample ta eg/iiL Add 10 i-Lef thia turrogate ipiking
64 The laboratory Bust en an ongoing Section 64. the probability that the analysis solution directly into the 8-raL lyringe with

basis, spike et least 1W of the samples from ef a QCeheck itandard will bt required I* every lampl* and reference standard «-
each umplt aits being monitored to uses* high, to this ease the QC check standard analyzadPrepan a fresh turrogate spiking
accuracy. For laboratories analyzing one to should be routinely analyzed with the ipiked solution en a weekly basis. If the totemal
ten samples per month, et feast one spiked tample. ' itandard calibration procedure is being used
aample per month is required . 8.4.1 Prepare the QC check itandard by the surrogate compounds may be added
64.1 The concentration ef tha ipiki ta the adding 10 jtL of QC check umple concentrate directly to the totemal standard-spiking -

aample ihould be determtoed is follows: (Sections 64.1 er 844) to 5 ml of reagent lolution (Section 744).
84.14 It as to compliance monitoring, the witer. The QC check itandard needs only to

concentration ef a specific parameter talht contain the parameters that failed criteria to 9. Sample Collection. Preservation, and
•ample Is being checked against a regulatory the test to Section 64. Handling
concentration limit the apikt ihould be at 8-44 Analyze the QC check itandard to g.i All samples must be iced or
that limit er 1 to 5 times higher than the determine the concentration measured (A) ef refriierated from the toe of collection until
background «mc_ntr_.on determined to ««-h parameter. Calculateeach percent analyiii. If the iimple contains free or
Section 644. whichever concentration would recovery (PJ as 100 [A/T)*. where T ta the combined chlorine, add lodium thioaulfate
be larger. tew*value eftteettndard concentration, preservative (10 mg/40mLi*«ufficient for up
64.14 If the concentration eft ipedfic , *•< ' Compare the percent recovery (PJ {.- s ppm Cb) to the empty umple bottle Just

parameter to the sample if aot being checked J°5.tich P<ruieter with the corresponding __,„"£, (hipping to the templing site. EPA
against a limit specific to ttat parameter, tht QCacceptance criteria found to Table 2. Methods 3̂ 4 and 3304 aay be tued for
spike should be at 20 |tg/L or 1 to 8 times Only parameters that failed the test to measurement ef residual chlorine.* Field test
higher than the background concentration Section 64 aeed lo be compared with these ĵ  ^ gyailable for this purpose.
determined ta Section 644. whichever Si{ert*' f̂ ti!* _f vfjr ** !ny luc* P*rtnieter « Crab samples must be collected toconcentration would be larger. I*H* outtiae tbe eesignateo range, the glass contatoen having a lota! volume ef at
84.2 Analyze one C-tnLiunple aliquot to «»»»*J ̂.̂ 1̂̂  S'JESSSL* Cast 25 mL. RUlhe lample bottle just to

determine the background conce&tationtB) SSt̂ M̂?_?.ufM«Ĥ .«rfP overflowing to *uch e manner that no airef each parameter. If cecemry, prepare a ousi ot immediately loennneo ana bubbles pass throush the iimple as the bottle
new QC check aample concentrate (Section J_SS1«_̂ _̂ î Jrf̂ l̂ toh«-B.et I* being filled Seal the bottle so that no air
ŜSSŜ ^̂ V̂Ŝ  ...... ShSKtJSlffllSffî  - ̂̂ r̂t̂ UpTeservs**.his been added, shake vigorously for 1 min.

Maintain the hermetic seal on the sample

bmatatatoed After the aaalyiiicf five
iplkedwastewaterttmpIesMtaSectlo.

64.3 C n ^ m t * e t v i o f p ».l Table LummarizesAe •
each parameter with the corresponding QC rtcoveri ̂IfcliSreiî aauraw recommended eperatingconditiona for the
acceptance criteria found to Tablt 2. The** i.msmenta«7_Sr̂ re(̂ rVtoterval g*i ehromatograph. Included to thli table are
acceptance criteria were calculated to _romf-̂ t_P̂ tf.̂ îi].dft.-lW ' estimated retention times and MDL that can
Include an allowance for error to for extmpli. the accuracy totervali* •' be achieved under these conditions. An
measurement of both the background and txpresstd u «M10*. Update the accuracy f?*81?18 «f *f «P««Hfn* «cnjeved by
spike concentrations, assuming a spike to assessment for tech parameter oa a regular Column 1 1* *hown ta Figure 5. Other packed
background ratio of 8.-1. This error will bt basis (14. after each five to ten aew accuracy columns, chromatographic conditions, er
accounted for to the extent that the analyst's measurements) detecton Bay be uaed if the requirements of
•pike to background ratio approach** 8;l.» If g.- It i* recommended that tha laboratory Section 84 are met
spil-rng was performed at a concentration adopt additional Quality assurance practices 10-2 Calibrate the lystem dally is
lower than 20 ug/L the analyst must use for use with this method The specific described to Section 7.
cither the QC acceptance criteria ta Table 2. practices that an most productive depend 104 Adjust the purge gis (nitrogen er
or optional QC acceptance criteria calculated upon the needs cf the taboratory and tha helium) flow rate te 40 mL/mln. Attach the
wr the specific spike concentration. To nature of the samples. Field duplicates may tap inlet to In* purging device, and set the
calculate eptional acceptance criteria for the be analyzed to assess ths precision of the purge aad tap system to purge (Figure 8).
recovery of e parameter: (1) Calculate environmental measurements. Whan doubt Open the ayringi valve located en the
accuracy (X1) using the equation to Table 8. txlstscvir thi Identification of a peak on Ihe pur̂ ng device eaniple totroduction needle.
aubstitutihg the ipike concentration (T) for C chromatogram. confirmatory ttchniques luch 10.4 Allow the lample to come to ambient
(2) calculate overall precision (SI using tht as gas diromatography with a dissimilar temperatun prior to introducing it to theequation to Table J. lubstituflng Xr to * '" ' -~*i. •• * . - • — ~- . _ -« .. . t._._,«. . . forX;(3) column, specific element detector, or BUS" ayrtoge. Eernove the pli
calculate the range for recovery at thi ipiki ipectrometer must b* used Whenever ayringe and attach a doeetB*yiiafsVrtilva.c
concentration as (100 X*/T)±2.44i[100 87 possible, the laboratory ihould analyze Open the aample bottle (or itandard) and

OTJ*.' *undard reference materials and pairtidpata carefully poor the *ample toto the lyringe
8.3.4 lfanytodividu-JPfaIlseutsidil.il to reltvant performance evaluattonitud.es. - barrel to just ahortef overflowing. Replace

» designated range for recovery, that parameter 6.7 The analyst should monitor both the tha lyringe plunger aad eempnaa tha aample.
has failed the acceptance criteria. A check performance of the analytical lystim aad the Open the eyringe valve and vent any residual
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§-. air while adjusting thi sample volume to 3.0 1111 If thi response for a peak exceed* operator precision, overall nrtcisioa. and
( TiL Since thi* proces* of taking in aliquot . tha working rang* of the system, prepare a method accuracy war* found to be directly
V Mtroys the validity of the sample for future dilution of the sample with reagent water related to th* concentration of the cerameter
i-nalysis. the analyst should fill • second from th* aliquot ia th* second syringe and ind essentially independent of the samole

syringe at thi* time to protect against reanalyze.. matrix linear equation* to describe thm
possible loss of data. Add mOuL of the „ _ . . . . _ . -.i.̂-.ki.. .*. nr.»-t_̂  i. T.W. t

1C

taOpL of thi internal standard spiking • 11-1 Determine the concentrsdaa of References
solution (Sectioa 7.44). if applicable, through individual compounds in the sample.
the valve bore, thea close the valve. 11-1.1 If th* ext«raal itandard calibrafioa
104 Attach the syringe-syringe valve procedure it used calculatt tht '

ass?----1C<7 After thtll-miapurit timt. attach concantatioa la the sample using tht «•««» •admdu.ala Watin forPurgeable
thttap»tht_tc..aat.iiA_dj.jt.-t ' responst factor (RF) determtoed ia Sectioa %latt1tOrĝ Coinp._.d*"Proceeang»

M4andEqu*ttoaJ fron Symppslua oa Measunment of Organic

the giachromatogripa.totroduct the tapped
material* to thrCfcSoluma by rapidly
heating the trap to 180 *C while backfluahing 4 "Caictoogen*— Working With
thi tap with ia inert gubetweea 20 and 60 fA.MCJ Ĉ cte_*"IJepartmiatofHialth.
mL/miafor4miB.IfripidhHtingofth*tap Conceatafloa (ug/U. Educattc* and WeUkra. Public Health
cannot bt achieved th*CC columa atuitbt -ont«nff«B0n ̂g/n ..,..-, Servlct. Center for DU*a*t Control National
used aa a secondary trap by cooling it to Institute foe Occupational Safety and Health.
30 *C(aubambicat temperature, if poor peak Publication N* 77-20& August 1977.
geometry or random ntentioa time problems where; 8. "OSHA Safety and Health Standards.
peniat) Instead of tht Initial prograa A,_Respons*forth*p«rametirtob« General Industry" (28 CPRlfllO),
temperature of «'C measured Occupational Safety and Health •
104 While tht tap it-being descrbedtato Â - Response for the Internal standard. Admlnistatioa OSHA 2206 (R*vt*e4. .

th* gu chromitognpifc empty the purging C«-iConcentrationofthetoternal January 1978). -
chamber using the sample introduction standard. & "Safety in Academic Chemistry
syringt. Wash the chamber with two 5-rnL 114 Report result* Ia M8/L without Uboratorlefc* America* Chemical Sodtty
lushei of nigent water. correction for recovery data. All QC data PubBcatioa Committet oa Chemical Salsty.

10.9 After desorbing the sample for 4 mia.. obtained should bt reported with the sample 3rd Edition, 197-
conditioa tht trip by returning tht purgt result*. 7. Provost U.aad Elder. US. :

.nd tap system to the purge mode. Wait 15* .,M.rtflrf «,_*.__„.,'. ' "toterpntafloo of Percent Recovery Data."
thea doss itht syringt valvtoa At purging M̂etliod Performance __ America* laboratory, « S9-83 C963). (Th.
device to begin gas flow through the trap. The 1X1 Th* method detectioa limit (MDL) I* vahi* X44 u*ad ia tha Mtiatioa la Sectkia
tap temneraturt ahould bt maintained at . defined a* tht minimum coacantattpa of a . gjjla two time* tht valnt 142 derived 10 '
l80'CAfter*pproximately7mia.raraoffth* substanct th*l caa btmeesund and nportei ^̂
tap heater and opea the syringt valyt ta with 90* confidence the. the value I* abov*
stop tht gas flow through th* trap. Whea tht zero.1 Tht MDL concentration* listed la
tap UoxiLth* next sampla caa b* analyzed. Tibia 1 were obtatoed using raagot water.*
laia Identify tha parameten la tht Similar niulUwmichi.vedustof

sampla by comparing tht retention time* of repr-MnU.vswtste waters. The MDL
tht peak* ia tha samp)* chnmatogna with actually achieved la a gtvea aaalyri* wlfl
thoM of tht peak* ia itandard vary drpeading oa tnstJument s«i*itivity and
chromatogr̂ Bu.Th* width of th.ntintioa matttoiStcti/
time window used to make identification* 124 Thi* method I* recommended for UM
should bt based upoameaaunmeata of la th* conceatatioa rang* from tht MDt to
actual retentioa timt variation* of standard* lOOOxMDU DJred aqueou* Injectioa . -..
overthtcountoftd*y.Thre*tlmHth* technique* should b* used to miiiurt torEPACqatraetee 03 asepapnparatloa>
standard deviation of a retentioa Urn* fora concentratioa level* *bovt ICOOxMDL » ¥S&Jai*t>la?2'£!?,B£L
compound can b* used to calculate a 124 Thi* method ws* tested "by 20 Metnod 801. Mitaorandna froa & Potter.
suggested window size: however. tEt laboratories usiag reagent water, drtddaf U3. Eoviroameatal Protectioo Ageacy.
experience of the analyst should weigh water, surface water, aad ihre* Industrial Environmental Monitoring and Support
heavily lathe interpretation of wastawaten spiked at six concentationa Laboratory, Cincinnati Quo 45284
chromatogram*. over tht rang* 8X) to 900 p(/L* Single November Ifll 1981

t
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TABU i.—CMROMATOC»A*WC Co«>moN« AND MCTHOO OCTECTION Uutn̂ CorAnuea

. - I — - . .

Sfflffi-
1.14-T«Mo-94M

•-•••*••- _____ : _____ . _______
I0ntt*i\*tmu
t,»£ik*to-««raww _________________________ _ _____ _ _______ _

Couitni

10.7
11.4
12.1iie
13.7
144
112
Ml
US11*
U4
tSJ11.1
11.7
144
344

38.4

Cguml

1S.4
13.1
14.4
141
111
111
13.1
III

. 11.1
114
M

M
1*4
111
22.4
S3*
SIS

a*. 04*)

006
0.03on012
110
1*4
144
O12oos
040e.u •
020on
003
O29on11*
O24

CatoniM joratint Cqftapa* »__lo/*Of»tNjc4»«( ••> i* t»-ioee s«*«*.fc e? I a i Oi ri C -MrtM MM 9 gtm aowm MP taaum am* gm m 40 ML/MA to* •_-
i IMI er gut taurn MI Mkn ••»)• ammte m/iMn la* MM. Cakm

TAKE L—CAUWATION AND OC ACCEPTAMCC OPMTCRIA—METHOD 601 •

,1

r~~

•rmetam ________________________________________________________

UOcNareMmw ______ • _________ • _____

1.1 Outatmmu __________ : _____________ „ ___________________

>•• 1 1 r-»-iuiin»» ______ • •

"TM?0
11244.1
14.T4S4

117414

12.04-0
1104U
114411

. 13.1411
14.641 C
•440.1
13.M11
11*434

11*474
11*474

1Z4474
11*44.1
M404
14044.0
1444S4

114444
134417
13.7413

IMIfers

4.3
4.7
74
14
1*
4.4
13
44

13
(4
11
14
34
12
1*
14
12
74
74
44
12
14
44
14
44
10
17

"•»£*

107424
10-04
14444
114413
W447.4
11.94.4
4.S4LS
114444
0444
7441.1
1.7411
1241*
114454
114444
I344U
102474
11.447.1
10 1411
1*434
14414
7*474
•4414
11414
10*444
1*414
1241*
7.4411
11414

w
42-172ivise
0-M4
4J-UJ
3S-1SO
4S-1J7
14-1H

o-m
14-1*1

7-1*7
42-143
47-131
•1-147

44-m
It-17*
0-17*
2S-1M
•-1I4

*S-H_
41-131
M-13S
•S-I4Iti-isen-m

-fftSS"fc)̂ B._Sfi*
«im«eOC'im* •»-* aen_mn_eii «f 10 ie/L

Note: These criteria an based directly 8. Where necessary, the limits for recovery of the Limits to concentrations below those
upon the method performance data to Table hm been broadened to assun applicability used to develop Table I.

TAiit 9.—MCTHOO ACCUKACY AMO PKCOWON A8 FONCTJOH* or OONCIMTIUTIOM—M.THOO Wl

trm****
CMMlMl
CHa

Crta
CHa
U-0*

1.1K-1X9
4IC-LOS
O7IC-117
4IC-1M
140C-1J1
4IC.143

inc-oit«.rrc*oi*
O*K*170

.e.t_t,.4s
1.10*03* nc.ax-002 U

"114t_Ot3 "orti«J*aii
*4tf-C41
1111*1.10

293

I 3012-13



Federal Register / Vol. 49. No. 209 / Friday. October 28. 1984 / Rule, and Regulation.

r TABU ..-MCTHCO Accu«Acr AND PBECISKSM AS FUNCTIONS o» Cor«orrRATiON--M_THOo 601-Continuta

l.E<a«ci«a neumy »et of» a mem mtuunmna at a Mffptt aonarn-| s conu-fwiam at c «
• .••Czp«ctH <ut|l* uulyM ittndanl it-union of mtuurmtnt* M (• •«tn|> eonctatnbOB found t'•Uptake «-«H«Bomay tanna amtion or -m-ur»-»i_ si m »nr»9« q-x«n>
-Trut y«iu» tat M cme«nniiai. -> t-yt. •

uM Mr -««-ir«mifim ef MiroMi aamM.~| t

CC (£40-40-

AR30I291»
!

!



MeTHOu

1, Chromitognphic Conditions ind Mithod Detection Limits
Hlttntton Timi Mithod

(min.i Qittction Limit
Psrsmitir Column f Column 2 u9/l
Chlonmithini 1.SO S.28 0.08
8romomtthini* • 2.17. 7.05 1-18
Dichlondifluoromt thins- 2.62 nd ' 181
Vinyl chlondl 2.67 8.28 0.18
Ch/omthini 3.33 8.68 0.82
Mithydni chlondi 8.28 10.1 0.25
TricMonfluoromithini 7.18 nd nd
t.t'Ofcnloroithini 7.93 7.72 0.13
1.1>Dichtoroithini 9.30 12.6 0.07
tr*ns'1.2'0ichloroithir* 10.1 9.38 0.10
Chloroform 10.7 12.1 0.05
1.2'DicNofOithini 11.4 18.4 0.03
1.1.1'Trichtoroithini 12.6 13.1 0.03
droon titnchtond* 13.0 14.4 0.12
Bfomodichloromithini 13.7 14.6 0.10
1.2'DfChloroprooim 14.9 16.6 0.04
tnnS'l.S-OicNoroprooin* 15.2 16.6 0.34
Tnchlomthmfj 15.8 13.1 • 0.12
Oibromochloromithim 16.5 16.6 0.09
f. 1.2'Tnch/oroithini 16.5 18.1 0.02
&s-1,3'OicNorofiroointj . 16.8 18.0 0.20
2-ChforoirfiYlvinYl ithir 18.0 nd 0.13
Sfomoform 19.2 19.2 0.20
1.1.2.2-Titncnloroithin* 21.6 nd 0.03
Titncntoroithint 21.7 18.0 0.03
Chlorobmzmi 24.2 18.8 0.26
1.3'Oicfiiorobmsim 34.0 22.4 0.32
1.2'0ichtotot4n2int 34.9 23.8 0.18
r.4'Dicntonofnnni_____; 38.4______22.3______0.24

Column I conditions: Cvborxck 8 60/80 misficottid with 1%$P.lQOOe*c**dm
m8ft v 0. tin 10 ttunliss *r»*/ or gliu column with hê fum cirhir gis it 40
mUmin ftowntt. Column timointunfn/dit4StCfor3min. thinpngrimmid
It 8*&mn. to 220* ind raid for 1S mm.

Cotumn 2 conditions: Ponvl-C 100/120mishcoitidwttnn-octinipicltidini6ft
* 0.1 in 10 ttlinltu stiff or gllU column with hiVum cirriir gis it 40 ml/mm
ttow rsjti. Column timoifsjtun tuff it 50'C for 3 mm thin Dfogrsjmrrnd it
6'C/mnto 170* md hsM for 4 min. :

I AR30I295

I
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Ftgurt 1. Purging dtvte*.
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î

C

JCTION
X COMPRESSION *
^FITTING NUT
X AND FERRULES
>
. THERMOCOUPLE/
i CONTROLLER
>- SENSOR
r aECTRONIC
:X _ TEMPERATURE
>̂ ^ CONTROL
S_5^AND
^— V PYROMETER
L .' TUBING 25Oa
> / Q. 105 IN. 1.0.
J/ 0.125 IN. O.D.
> STAINLESS STEa
5

'TRAP INLET

Figure 2. Trap packings and construction to include
desorb capability

!(. . •. • O

I
C AR30I298;



43270 FederaJ RagUtor / Vol. 49. No. 209 / Friday. October 26.1864 / Kutet ana
f - •:,'..:

CARRIER CAS HOW CONTROL LIQUID INJECTION PORTS
PRESSURE REGULATOR V̂ Tl /r ^ COLUMN OVEN

CONFIRMATORY COLUMN
TO DETECTOR
^ANALYTICAL COLUMN

OPTIONAL 4-PORT COLUMN
PURGE GAS I i«PORT ttl*?fl0tt ̂LVl
FLOW CONTROL V™ I VALVf / "5fJ?**].-. ̂  -

13X MOLECULAR
SIEVE FILTER

HEATER CONTROL

Not!:ALL LINES IETWEEN

' SHOULD IE HEATED

Figure 3. Purga and trap tystenvpurgt mode.
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PRESSURE >̂ra. / - . - — . _ _ .̂COLUMN OVEN
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MI MOLECULAR
Nott:
ALL LINES BETWEE.
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TOIO*C.

Figure 4. Purge and trap system • desorb mode.
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[ M e t h o d em-Purgtabtt Aromatic! 3. .',•:«-> rtr.cet '." • center (Fierce -l.iTS or equiva:en:|.
f Scope and Application 3.1 I.Tifuniies ,n the purge gas and Decent wa.sh. rinse w:'h:.p and Jist::l«d
t. xopcvna application organic «VTSC'-nds ou'aaisin. from the wttw. and dry at 105 *C before •_«.
t.lTh:. method eov.r,«h,d..«rTm.,ion ; $££̂ K >•« S Stpt-.-n-T-S-a-ftctd ..hcont
vinous purgfabii-romattcs. The following m.,onty of CUP taxation problem*. The {P-.KCi-»t"22oreqj;v*:er.rj. De-er,«nt

par.-«ten may be deterameU by ihu analytical r. »VB r.uit be demonstrated to WJ »"• f:n" *"';h "P •"•- -̂ -''*- »«'«'• -a*
- be fres from co*t_- .-..f.cn under the <-7 «« «* 'C fcr 1 h S.fore use.

conditions of tfie-.-Ov-is by running »2 Purge.nd trap sjsiem— The pur?e_nd
' ———— ———— S-G*ET _.-., laboratory relent ai-inks tt described m "ap *>-'•*"> consols of three teparate p.eces
<fK'*"r ____ v t'*"e Section 8 1.3. The ..« of run- Teflon p'.astic of equDmer.t: A p..:?:r.g device. ::.?. uaJ

' ———— nsbing. non-Teilon tiue.d itiiants. or flow d.s..--er Sev.ra! c.mpiete svstems *'e now
•*•«*"• .. :«::o .•--*.-i rrrrrcMen withr.bbercrt.rpGnentsin the ,ti.->.-«rc:a;!y «v.::,b!i.

--we '£*M PW.« «<* -JP Jy«em inc.,-1 be avoided. 52.1 The purrrz cevice r.ust re
3-«*l wt.r».i 32 Satnp<et can -« ccntamin.wd by to accept 5-ml ...T;:.! with i w.ttr ccl*.-nn

M >cNo-a«<.tr«...„.._.............., J»»M j '0*_4-r cufiifion of vplaale organics thru-jh the at feast 3 cm _«.p. The gaseous head space
••juS**"*'""" "——•-•—-- I*?!!! r$Ji-_ septum»«.! into the umple dunr.j thipmtst between the water column and the trap tust»»-*» .—.————......... x-Bi .»-tt-i anU.itori.vt. A Seld reagent blank prepared have d tcsal vo'-;.T.e 'A less than !S mL. The

. " from re-gent water and carried through the p.̂ eijj* T.-»: pa«»ihro..^. L-« wa'ir
12 This is • purge and trap *as sampling «id handling protocol can sene is CCT-.T:P. as finely divided _.i>.«s w rh .

chromatojraphic (CC) method applicable to * check on i.th contamination. s>a.r.t!er of less 'Kan 3 mm at •v.« .nf.n. The
the determination of the compounds listed J * Comamxation by carry-over can p.r̂ e fas must be introduced so ~ur« *h j.i S
above in municipal and industrial discharges occar *'h«atvtr high level and low level mm from the bise of the water columa The
•i provided under 40 CFR 136.1. When this samples ire sequentially analyzed. To reduce purging device illustrated ir Figure 1 meets
method is used to analyze unfamiliar samples carry-over, the purging device and sample these design cntena.
for any or all of the compounds ibove syn-ge must be rmsed with reagent water $.2.2 The trap must be it least 25cm !cng
compound identifications should be between sample analyses. Whenever an tnd havt in i»s<dt diameter of it least 0.105
imported by it least one additional unusually concentrated sample is m.
qualitative technique. This method describes '"countered, .t shou-d be followed by in s.2.2.t ft,, ,np,, packt(j with l cm of
analytical conditions for • second fas analysis of reagent water to check tor cross methyl ulicone coated picking {Section 6.4 J)
chromatographic column that can be used to contamination. For timples containing large ,nd M cm of 2.6-di?heny!ene oxide polymer
confirm measurementi made with the amounts of water-soluble matertala. (Section 6.U I as shown in Figurtl This trap
primiry column. Method 624 provides gis M»F«wed solids, high boiling compound! or WM uied lo develop the method perforraaact
chromitograph/mass spectrometer (CC/MS) *l..i!_>mat!!L V*JI-j Bt*y._ie j*C,_S*_2 W statements in Section 12.
conditions ippropriite for the qualitative and *'! .'"" P"**"8! «2;1c« *jltl' • a*""*1" s.2.2-1 Altemartvely. either of the two
quantitative confirmation of results for all of solutwn. nr.se it with distilled water, ana trap's described :n Method 601 may be used.
the panmeters listed above. f*!} *X T̂ '̂!̂!,,̂  «rt. «f8fif. ilthough water v5?or will preclude the1.3 The method detection limit (MDL arui>i«. i.ie trap ana otner pans oitne measurement if.aw c-r.c.nfiaoni jf
/«ePned m Section 12.1)'fcr each parameter ŜS*"̂,̂!!!?.?.?.,̂ ,̂!̂  ber^ene.

listed m Tablet. The MDL for a specific 7̂1? » . ̂ t .t !f«! P4 V^ *23 The desorber must be capable of*astewater may differ from those listed. tfte snt.re system may be required. ripidly heitingthe trap totM'CThe
depending upon the nature of interferences ia 4. Safety polymer section of the trap should not ̂ e

I (hi sample matrix. .,. Th« tuxicnv or M«iiwo»nicihf of «jeh heated higher than 180 *C ind the remiining
| 14 Any modification of thii method. ntatnl'Me&toMtm^^sno^etn sections should not exceed 200'C The

b*>ond those expressly permitted, shall be precisely defined- however uch chemical d«orber illustrated in Fgure 2 meets these
considered as a major modification subject to compound should be Ireated as • notintial design criteria.

, application and approval of iltemtte test htMl̂ kol̂ nmthit̂ oî ê ol̂  S.H The purge and trap syst.m m«y be
procedures under 40 CFR 136 4 and 138.5. . ̂ o^te^emleslsmusiber^cedio^e ««»bltd as a separate unit or be coupled to
1.5 This method ii restricted to use by or lowest possible level by whatever means a gas rhromaioj|f-ph is illustraied in FU-ures

under the supervision of analyst! available. The libontory il responsible for 3.«-*«dS.
experienced in the opention of a purge and maintaining a current awareness file of * 3 C" enranutegrapn-An analytical

- trap system and a gas ehromatograph and in OSHA rejulationa regirding the laft system complete with a temperaturt
the interpretation of gas chr-rutegram-. handling of the chemicili specified in thii pregramraable f.n ehroma'pgraph suitablt
Each analyst must demortstrite the ability lo methodTA reference file of materiil data for an-column injection and all required
generate icceptable results with thii method handling sheets should also be made accessories including syrnges. an.lytical
using the proceduri described in Section &£. avaUahle to all personnel involved in iht columni. gases, detector, and strip-chart
i Summary of Vethod chemical analysn. Additionil reference! to recorder. A dita lystem ii recommended for
j.9ama>aryor.vetnoa UboratoryiafttyartavailaWfandUve measuring peak areas.
11 AA inert gas ii bubbled through as- been identified •• for the informition of tht '*•'•» Column l-« ft long « 0.082 in. ID

mL water itmplt contained ia a spedilly- analyst «tainiess steel or ijiss. pa_ked with s* SP-
designed purging chamber it ambient 47 The followins parameters covered by 1-00 and 1.75* Bentone-M on Supelcoport
temperature. The aromatics art effidantly this method have been tentatively classified (100/120 mesh) or equivalent This column
transferred from (hi aqueous phasi to tht u known or suspected, human or mammalian *'•• wed to d<v«'op thi method performinct
vapor phase. Tha vapor is swept through a carcinogens: benzene and 1.4- statements in Section 12. Guidelines for the
sorbent trap whin the iromatics art dichlorob*nzene. Primary standards et thest «*< of alternate column parkings art
trapped. After purging ii completed tht trap toxic compounds ihould be prepared in a provided in Section 10.1.
ia heated and bee-flushed with tha Inert gas hood. A NIOSH/MZSA ipproved toxic gss S-3-2 Column 2-« ft long x 0.1 in ID .
to desorb the iromatics onto a f is respirator ihould bt worn when tha analyst stainless steel or glass, packed with 511.13-
chromatogriphic column. Tha gas handles high concentrations of these toxic .Tris(2-cyanoethox>ipropaneonChromosorb

'. chromatogriph Is lemperifun programmed to compounds. ' W-AW (60/60 mesh) or equivalent
I separate the aromatics which art then •, ... . ' 8.34 Deti.tor-̂ houic>niziUpnjliuctorn .
V detected with a photoionixatlon dtttctorA * * Apparatus and Materials (h-Nu Systems. Inc ModefmiXiajr j J |J I
i 12 Thi method provides in optional gas S.1 Sampling «julpment for discrete equivalent). Tr-itvp« of (J-̂ Kiorhl. been
IV—/'Kr.matofraphic column that may bi helpful sampling. provin tfftcttvt ta tht analysis of

~ a resolving thi compounds of interest from 9.1.1 Vial—25-mL capacity or larger. ' wistewatirs for thi parameters listed ta thi
iaterfcrtncti that may occur. iqulpped with t screw cap with • boll ta tht icopt (Stctioa UJ. and wai tutd to dtvtlop

I
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f the method perforrainct statements in standard. Commercially prepared stock . compound! of interest Thi analyst must
/ Sectioa 11 Guidelines for tha ust of altiraatt stindirds cm be used at any coQcentration if further demonitritt thit thi meawreaueB* ofv J
( detector* art provided in Section 10.1. ' they art certified by thi manufacture* or by thi internal standard is not affected by s—^

5-4 Syringes—5-mL g!asi hypodermic with an indepindent sourci. method or matrix interferences. Bec'iusi of
Luerlok tip (two each), if applicable to thi 9.9.4 Transfer the stock standard solution tbest limitations no internal standard can bt

i purging device. into a Teflon-sealed scriw-cip bottle. Stort suggested that is ipplicablt to aB samplii
; 5.5 Micro syringes—2S-pL 0.008 in. ID at 4 *C and protect from light Thicompound.aAa.-trifluorotblu.nl.
: needlt. 9.9.5 All standards must be replaced after recommended u a surrogitt ipiking

59 Syringt valv»—2-way. with Luer end! oni month, or sooner if comparison with compound ia Sectioa 8.7 his biea used
(three each). check standards indicates i problem. successfully u an intemil standard.
5.7 Bottl»—15-mL screw-cap, with Teflon 8.7 Secondary dilution standard!—Uiinf 7.4.1 Prepare calibration standards at a

cap liner. stock standard solutions, prepart secondary minimua of thret concentration liveli for
, 53 Balance—AaalyticaL capable of dilution standard! ia methanol that contain each parameter of interest is described in
> accurately weighing-.0001 g. tht compound! of interest either singly or Section 7.3.1. • .

a. Reeetnta. mixed together. Thi secondary dilution 7.44 Prepart i spiking solution containing
*.*"*. standards should biprepired at each of thi intemil standards using thi

I 8.1 Reagent water—Reagent water Is concentrations such thit thi aqueoui procedures described in Section 8.9 and 9.7. U
| defined u a water ia which aa interferes ia calibration standards prepared ia Section! ii recommended that tht secondary dilution

not observed it tht MDL of tht parameters of 7.3.1 or 7.4.1 will bracket tht working rangt of standard bt prepared at a concentration of 15
interest the analytical system. Secondary solution >ig/ml of sach internal standard compound.
9.1.1 Reagent water can be generated by standards must be stored with zero Tht addition of 10 pi of thii standard to 3.0

passing tip water through a carboa filter bed headspict ind should bt checked frequently ml of sampli or calibration itindird would
containing about lib of activated carboa for sign! of degradation or mporatloa bt equivalent to 30 »i/L .
(Filtruorb-30a Calgon Corp. or equivalent). especially just prior to preparing calibration 7.44 Analyst each calibration standard
9.14 A wttir purification system standards from thita. iccording to Section 10. adding 10 ̂1 of

(MilliportSupir-Q or equivalent) may bt 9.9 Quality control chick siaiplt Internal itandud spiking solution directly to
used to generiti reigent water. conctntritt—Set Stcttoa 84.1. thi syringi (Section 10.4X Tabulati peak
ai4 Reagent witirmiyaliobt prepared ê ihntita, blighter imreiponieiijitoit

by boiling witir for IS min.Sub*equen_y. '• wuorauon toncintrattoa for itch compound ind
whllt maintaining tht tenptraturt at BO *C 74 Assemble t purgt and trip system inttrnal standard, and calculatt nsponif
bubble a conUainant-Ertt inert gu through that mettt tht sp-dflcationi ia Stettoa 54. fictort (Rf) for itch compound uab*
thi witer for lh.WMi still hot transfir tht Condition thi w» overnight at ISO *C by Equation!.
witer to • narrow mouth scrsw-cap bottlt bicxflushlng with aa inert gu flow of at liut Equitionl.
and seal with i Teflon-linsd septua and cap, 20 ml/min. Condition tht trap for 10 mia •
84 Sodium thiosulfate—(ACS) Grasulu. onca daily prior to QIC. f»w-i *
94 Hydrochloric add (l-t-l>-̂ Add 50 ml 7.2 Connect thi purgt ind trip systsm to __ tAJtQJ

of concentrated HQ (ACS) to 50 ml of • gai chromatognph. Tnt gu chr-tnatogriph • IAJ(C1 v )
reagent water. muit bi operttsd usinfl temperatun ind flow i"mt«-a \̂
9.4 Trap Materials: ratt condition! tqutviliat to thost givia la
9.4.1 18-Dfphinylent oxide polymer— Tabli t Calibntt tht purgt and trap-gat when? *

Tenix (60/80 mesh), chrootatcgraphie gridt chromatognphie system using either tht A,» Reiponst for tht parameter to _t
of equivalent external standard tichniqut (Sectioa 7.3) or msasurwl •
9.44 Methyl silicon! picking—3% OV-l tht Interaai standard tichniqut (Sictioa 7.4). A_«Responst for Iht intimd itudardl

onChromosorb-W(80/aomesh|or 7.3 External itindard calibration C_»Concintration of tht iatarnal itandard
equivalent procedure: Q-tConcintratioaofthtpiraattCTtobt
9J Mithinol—Pesticide quality or 7.11 Prepirt calibratioa standudi at a measured. . -

equivalent rainlmuaof thret conctntrattoa livtla fo» tfthtRP.tftaovirthaworkiniraattiaa
8J Stock itindard solution.—Stock - eich parameter by canf-Hy adding 20.0 iiL of conitant (<10» RSD), tha RF caa ba

standard solutions may be prepared from oni or more secondary dilution standard! to assumed to bt invariant and tht a»eragt RF
purt standard material! or purchased u tOO..oaorlOOOmlofnigtntwitw. A25- cinbtu*4dforcilculitioi»Aluniatively.
certified solution!. Prepan stock standard ill syringt with a 0AM in. ID nndlt ihould tht result! caa btustd to plot icalibritian
solution! in methinol using issiyed liquid!. ot used for thii optr-ticu. One of thi curvtofr«spoa*treti.t.AVA»vaiR7.
Beciuit of tht toxicity of benzint and It* ixiemal standard! shcnild bt it a yj Thi workinj caHb-ttioo curvt.
dichlorobtnztna. primary dilution! of thtt* concentration niu. but abovt. thi MDt calihritioafiC-oe;orRPii--stb»»«ri.ted'oa
mitertiti should bi prepared ta • hood. A (Tibli 1) and tht othar concantratlona should nchworkinidiyby thamauurtmantof a
N10SH/MESA approved toxiigiirespirttaf correspond to thi expected r«-ji of * QCchtdtwnvI»
should bt used when tht analyst hudlia concsntrittoni found ia rid umplaa or . 7J.1 Prepart d_t QC chick iat.pl* u
high concratratioru of such materials. should difint tht workln|rinft of tba describtd In Section 64JL
9.9.1 Plica about 9.8 ml of mithanol Into diticto..'rhiiti4uiouii_.ndardimuitb« 7JJ AnalywduQCcbtckiaap!*

• 10-mL ground gins stoppered volumetric prepared frisk daily. ' accordint toSecttoo 1C. -
flask. Allow tht flask to Hand. u-urtopptmL 7.34 Analyzt aach cilibrttioa standard 744 ?w itch paiuttic compai* th*
tot about 10 mia or until afl alcohol wittid according to Stctloii ia and tabdat* paak . .-- - -
surfaces hivt dried. Weigh tht flask ta tht hilght or area rwponMi virsu* tht- calibtattM acotpla&M «d-B_t fovc JaTahJt
neirtstaimg. concintrttioatn tht standard Tit rttulta LlftliaiiiponjMftsjiltrtrinntiT.i-' •
&&2 Using a 100-MLsyringa, Immediately ' caa bt ustd to prsotrt a catibrattoa cam fot

iddtwoormortdropiofusayednfsrenct • each compound. AUtnatlvtly, If tharitf a tl.-
mitirlal to tha flask thia rtweiih.Btsi.rt rtspoait to conciattat-oa (ciibrattoB ftctarj . - - .
thai tht dropt fall directly tatfttht ileohol lit coniUatovtr tht working rtr»t«10» ctllbrattoacar* taUkattoaiKtoft et Rf

1 without contactinf tha neck of tht flask. relitJvisundarddivlatl«.,I-SOJiUDiirHj muit btpnpartd fat that panmitin
I &&] Riweigh. diluti to voluffl* stoppta through tht -rigta eaaAt istnaid icd th« tcau&BstaSeria
' iheamixbytavirttaithifliskitvirtltimaa. iviragt ratio or callhratiaa bctor caa W ._ ,._.____.

. Calculatathccencaat..tfonlaMf/)_L_raa •- u*tdiopU_.afaca.lbratioacart«i IQuIitr Outsat ._
.1 thi nit giiniawiightWhaa compound 7.« Intamil itindard caUbtaUo* a.lKachlahc-.tor.nto»o*tatfcjB-.«lhodlav_y
I puriw U assayed to bt96» or grMtar. tha proctdm-T* BM thia ipproack. tht aaalytl nqa.tt4Moptn.cai3qMl4Mlt9eoi.ral
I

I

. .
wiightcaabtoitd without corrtctioata muatMlteloMormortiattraalstaiidatdft ptopi.* Tha aimimm stq-Jrs-Pta-* of thit
calculata tht concmtntioa of tht stock that ara similar la analytical bthart* to t-» projnacoosUt of ia Initial damoartraUoa of
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laboratory capability and an ongoing 'V 84.4 Calculati the avera.1 recovery |X) DeisHnment of both the background and
anarytiiofipfkediainpl-itotvaluateand In M8/L and the standard deviation of the ipike concentrations, assuming a spike to
document data quality. The laboratory must recovery (i) tajig/L for each parameter of background ratio of 5.1. Thii error will be
maintain records to document the quality of interest using the four results. accounted for to the extent thit thi anilyifi
ditadutiigenereted-ChMOteadataouality 844 For eich parameter compare • and X ipiki to background ratio approachei $:l.TIf '
check! an eompired with .uuNtsM wtth the eomspondint icc-ptanct criteria ipiking wu performed at a concentration
performance criteria to determine if the for prediion and accuracy, respectivily. lower thin 20 «u/L the analyst must use
resulti of analyses meet the Mrforainci found in Tabli t If i and X for all parameten either the QC icceptinci criteria ta Tibli 1
chiricteriitics of thi method. When rwuJti of tattreitmeet thi aeceptince eriterii. the ' c* optional QC acceptance criteria calculated
of iimpliipikesindicati atypical method lyitem performinci U aSceptabli and totWStOk aSa i_,nceSon.To
performanci. a quality control check analysis of actual simples can begin. If any calculate optional acceptance criteria for the
itindard euitbtanilvzid to confirm thit tadividual • txceedi thi prediionlimit or

_«c«neir.ttiiyiUmMrfonsanctli
.

NottWJti large Bumbtr of parameten ta equation ta Ttblt t. lubstHuttog X' for fc (S)
TabIi«p«iStaijibst«_..?rob,b..tythat ScaUte tht «ng, for recov-̂ .t thi ipik.
.enter more wiU fall at hast one of tht eonetntration ai (100 X'/T) ± 1.4(100 S7

. . .ê curriMtachromatosTsphy.theinaJystli -M'r-*-- 14.4 If any individual P falli outiidi tht .
permitted certain options (detailed ta Section 8Ae WhinoniorDoreofthiparamittn dsslgnattd rings for recovery, that parameter
iai) to Improve tbi separations or lower the ttittdbilatliiitoniefthi8cc.ptanct ' his tallid thi acctptanct ertttria. A chedt
cost of measuremintt. Each time such a criteria, the anilyst oust proceed according itandard containing itch parameter that
modification U made to the method, the to Section 64A1 cr 64AZ failed tht crittria euit bt anarywd ai
anilyst is required to repeat thi procedure te .•**•* l«atM arul correct ftttotttct ef desoibed In Section 14.

„, Section 12. the problem and repeit thi test for ill e.4 If any parameter falls thi acctptanea
J, 1.14 Eachdiy.theanalyitDuitanalyzia piraffliten of taterest beginning with Stctfoa criteria for rtcoviry in Section 64. iQC

reagent water blank to demonstnts thit •A3- • . .. chick itandard containing uch parameter
interferences bom the analytical ijntem an .t2~~* B-pning with Section «44.r«p«it that falltd muit bt prepartd and analyxtd.
md ' A '

.
- imderconboL S'J!!!̂  SS.WSŜ K!S!A ' Nc4« ttt fr̂ uency for thi «<pi_rtd« i.14 Thi laboratory oust on an ongoing
• basis, spike and anilyzt a mipT-m-i of 10* of will confirm a general problim with tht
J all ssmples to monitor and ivaluate oiuurtmint lystem. If this occurs, locate

laboratory date quaUty. Thii procedure It ind correct the source of the problem ind
described ta Section 84. repiit the test for ill compounds cf interest i-i«V.t--»

8.14 Thi laboratory must on in ongoing beginning with Section 844. û f!Wgl,
basis, demonstrate through the analyses of D Thi laboratory must, en an ongoing ./f̂ l,
quality control chick standards that tbi bails, spike at lust 10* ef thi umpln from -nn™
operation of the meisurtoant system Is ta «•-& lampli site being monitored to aimi
control This procedure is described ta accuracy. For laboratoriti mily-ing oni to
Section 14. Thi frequency .of tht chick. ten samples par month, at Itast ont ipikid
itandard analym it equivilent to 10ft of iB umple ptr month to required.
lamplisijulyxed but may bt reduced If 84.1 Thi concentration of the ipikita thi .... - _̂a j,., *
ipikirtanririnfrcaumplei (Stction 84) sample should b* detemict. as foCows: dttermini the concentration mewurtd (A) of
meet all ipedfiid quality control criteria. 84.1.1 If. ai ta compllanct monitoring, tht •**f*̂*to-̂ .̂.iJ*'̂ftI!S*2.'v114 Tht laboratory oust maintain eoncantratlonef a iptcific paramiter to thi tKortry (PJ aa 100 (A/Tjft. where Tits ftt
performance records to documuft thi quality Mmplt ts being chtcktd ajalait a regulitory trui valui ef thi itandard concttttratloa.
of dm that to generated. This proctdurt to concwtration Imit thi tplkt ihouldbt at , *•«•» Compart thi percent racovtry ffj
described ta Section 84. that -taiterl to Stimeshlghir than thi fw.ich parameter with tbi ecJwspondmj
84 Tetitebliih tht ability to ttnirate background concentration ditermto-d ta QCaectptanct criteria found ta Tablt 1

acctpubli accuracy and precision, tht Stction lit whlchivtr eoncaatratioo would Only paranuten that failed thi test ta
malyst must perform thi foDowing bt larger. StctJon 84 nud to bt compared with thin
operations. 13.14 Iftbieoncintrationcfaiptdflc criteria. If thi recoviry of any luchparamtter
111. A quality control (QQ check iimplt paramiter ta tht tampli to not bttaf chtcktd faDs outsldi thi deslfniti-rtn*t. thi

concentrate ii required contaiiitag uch *f itaat a limit iptdfic to that paraaiter. tht hboratoryperformancaforthttparuttattrto
ptrameitr of interest at a coactntratton ef 10 *P&* ahould bt at 20 mfL er 1 to I tan judged to bt out ef control and the problem
Mg/mL ta methanol. Tin QC chick Mmplt hlghir than tht background concentration mut bt Immediately identified and
concentrate must be cbtiintd from the U-8. determlnid ta Section 844. whlchive corrected Thi analytical result for that
Environmental Protection Agtncy. eoacintration would bt targtr. parameter ta thi insplks-sampli to lusptct
Ehvironmintel Monitoring and Support 134 Analyii cm J-mL iimpli iliquot to and miy not be reported for regulatory
Laboratory ta Cincinnati. Ohio, tf available. If ditenniaa thi background conctntration (B) compliance puzpom.

• eottvailablt from that Mure*. ttiQC chick of uch piramiter. If necessary, prepare t 18 As part of IhiQC program for thi
•ampli concentrate must bt ebtetatd from ' atw QC chick aamplt conointrate (Stction laboratory, mithod accuracy for wastrwiter
another axttmal tourct. tf not available from Hi) appropriate for tbi background umplis must bt ississed and records must
cithirtourciabovi. thi QC check umpli eoncintrationi ta thi umpli. ipikt a ateond N miiateined. After flu anilysls of fivi
concentrate must bt prepared by thi S-mLuapli aliquot with 10 j_L of thi QC ipikid waits watir simples as to Stctlw 84.
laboratory wtag itock itandirds prepared chick umpli concentrate and anily-i Ii to calculate thi tvirâ i percent recoviry (P)
todepindintly from thouMtd for ditennlni thi concmtration after spfldng (A) and tht itandard deviitioncf thi percent
calibration. of uch paramiter. Calculate aachptrctnt recovery (ij. Express thi iccuracy
112 Prepare a QC chick iimpli to recoviry(P)aslOO(A-8J«/T.whireTlithi issessment as a per itj

contain 20 M/I ef itch paramitar by adding known tmtvaluief thi iplki. • fromP-2s-toP+Is., jt _, v - - -
200 iiL ef QC chick tamplt concentrate to 844 Compare thi ptrctnt ncovtry (P) for for txaaplt. thi accu ley taurval la
100 mLofreigint water. tach paramiter with tht cormpondtaf QC txpressed is 70-110*. Update thi iccuracy
844 Anilyzi four *-oL aliquot! of thi acctptanct eitaria found ta Tabli 1 Thin aistismiat for uch piramiter on a regular

well-mixidQC check lampliiccording to acctptanea criteria wire calculited to baito (14. tftar uch _vt to tw ntw accuracy
Section 10. tacludtanaBowancaforaRorta oiaiuremiate).
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18 It U recommended thit tht laboratory 104 Adjuit tht purgt gu (aittogta or
idoptiddition.! quality issttranci practice! helium) flow rttt to 40 mL/mia. Attach tht
for usi with this mithod. Thi spicific • trip inlet to thi purging divict. ind sit tht stindard diviitioa of a retenttoaumifm •
practice! that an most productivi depend purgt ind trip system to purgt (Ftgurt 3). compound can bt used to calculate a
upon thi needs of thi laboratory and tht Open tht lyringt valvt located oa tht . suggested window iiz« howivir. tha
nature of thi samples. Field duplicate! may purging divici simplt introduction niedlt. expiriinct of tht analyst should weigh
bi analyzed to assess thi precision of tht 10.4 Allow thi sunplt to coat to ambiint hiavilyia tha interpretation of
environmental measurements. Whin doubt tempiratur* prior to introducing it to tht chromitogrtmi.
.ixiitioverthiidenttficitionofipeakoatht syringi. Removi thi plunger from a 5-ml 10.11 Lfthtresponsiforapiakixceed»-
chromatcpim. confirmatory technique! such syringe ind ittach a closed syringt valvt. tht working rtngi of tht system, preptrt t
as gas chromitograpby with • dissimilar Open tht simplt bottli (or itandard) and dilution of thi simpli with reagent water
column, specific element detector, or mist carefully pour tht samplt into thi lyrtogt ftc-a tht iKquot ia tht second syringt ind
spectrometer must bt used. Whintver birrel to just short of overflowing. Replact runalyt*.
possiblt. tht laboratory should inalyii tht syringt plunger ind compress tht simplt. • .
standard reference materials and participate Open thi syringt valvt ind vint any residual it Calculations
In relevant performance evaluation studiei. air whila adju*ting thi sainpli volumi to 5J n._ Ditermint thi concentration of :
17 Thi analyst should monitor both tht mi. Sinct thii process of taking an aliquot individual compound! ia tht sample.

performinct of tht analytical system ind tht destroy! tht vilidity of thi sampli for futurt 11.1.1 u tht external standard cilibration
•ffectiveness of tht mithod in dealing with analysis, tht analyst should fill a second procedure U used, calculate tht
each iimplt matrix by spiking each simple. lyringt it thii timt to protect against concentration of thi parameter being
itindard. ind reagent witer blink wtth . posiiblt lost of data. Add 10.0 pL of tht measured fron tht peak nsponst using tht
surrogate compound! (i.g. a. a, a.- . lurrogitt spiking solution (Section 17) and calibration curvi or cilibration fictor
trifluorotoluene) recommended to incompisi 10JI >»• °» ™» Internal itindird spQdni ditenninid la Siction 744.
thi range of thi temperature program used la solution (Sectioni7.44). Sfappllcablt. through- u.14 If thi InterneJ standard calibratioa
thii mithod. From itock standard solution! tht vilvtbort. thea dost tht vihrt. procedure la used, calculatt tht
prepared ai ia Sectioa 9.9. add a volumt to 1M Attach tht syrfngt-syringii vihrt concentration ta thi samplt using thi
give 750 M. of each surrogate to « ml of usitnblyjto thi synngt valvt oa tht purgtaf fMpons* factor (RP) dstarmined in Section
resgent witer contained ia a 5C-ml davici. Open thi syrin«t vilvu and injact 7.44 aad Equation 1
volumetric fluk. mix and dilute to volumt for . thtsun^ttatbthtpiugLnfehimbtfc Equafloal
acomantrattoaofl3mg/j.l,AddlOj4.of «* COM fcrtb vilvei and purge tht
thii surrogate spikina solution directly tato samplt for lUteOl mia at amhiant
thi 5-ml ryrinjt with iv-ry simpli and temperatnn.
nfirenc* standard analyztd. Prtpart a frtsh ^̂  After thi 12-mla purgt tim*
surrogitesplkiMsolutioaoaiw.eklyba.ii. disconnict tht purging devic*frc-ath*tr.>. • IAJIC3
If thi internal standard calibration procedure Dty«h*tnpbymiintaininaBflowof40ml/ ConcentratloB («/«-——-—
ii beirt| uiid tht surrogite compound! may mia of dry purgt gu througa tt for Bmla (AJ{RF)
bi added directly to tht intsrnil standard (Fljort 4). tf tat pwgjnf dirtet htmo
spiking solution (Sectioa 7.44). provliloaforbypMsteathtpurgaffotthl* \J

. itep, a dry purg« should bt taiirtld Into tht whin; . .
A Sample couectmt, preiemtion. ana dtvict to minimlzt moiitun ia tht gu. A, • Rispons* fbr tht pirtmiter to b*
Haadhni Attach tht trip to tht chnmatô tph. tdjuit mutvtd.
9.1 Tht samples must bt iced or thi purgt ind trap system to tht desorb modt A, - Risponst for tht Internal standard.

refrigerated from th* time of collectioa until (Flgurt 5). and begla to tempiraturt program C-,»Conc«trttioaofth*hrt«niil
analysit. If thi sampli contain! fret or th* gaa chromatogrtph. Inlroduct tha trapptd itinded.
combined chlorint, add sodium thiosulfatt miterlili to tht GCcofoma by rapidly 114 Report rtsulti la ug/1 without
preservitivt (10 mg/40 ml Is sufficient for up halting thi trip to 180 *C what bicknu.hlng consctiaalor rtcovtry (_*_.. All QC date
to 9 ppm Cle) to thi empty iimplt bottli Just tht trip with aa inert gu bttwita 20 and 80 obtain*, ibodd bt reported with tbt itapl*
prior to shipping to tht sampling site. EPA mUmia for 4 mia. If rapid hitting of tht trap result!,
Mithod 33tt4 o» 3304 miybtuied for cannot btschiivsd. thi GC column must b* ,. .* .i_j n._«. '
muiuremintofreiidualchlortnt.»Flildteit uitdutiicoiulaj7trap,7co-ltetttta30 u-taetaMevfaraaes*
kite an aviilibli for thii purpoit. •C(iubamblattteaptratun,if70orptik 12.1 IS* mathod datacflon Omit {MDZ) Ia
U Collect iboul 500 ml of samplt la t gtomitry and random retintioa tirnt . difinidu thi minimum concentration of a

clua container. Adjust tht pH of thtMsnpJ* proMtt-t ptrsiit) intMd of th* Initial n±tUao»lht«ciBbtmu.undindrtpo.tid
to about 2 by adding 1+lHawhiltstinlflf. protram tempiraturt of 50 1 . with BBS confidtnct thai th*valutUa&ovt
Fill tht samplt bottl* to such i manmt that 10J VVhiltthatrtplabttafdiiorbtdinta nra'Tht MDL coocantrationi listed ta
no itf bubble! pin through tht uoplt lath* tht |M ehromatograph columa imply <_» Tibltl wire obtaiaid using reagent wit«.»
bottl*labt<ntfilltdSu...tbottltMth*l MnMf chaabw <uli| tkt May)* • SteHtrretdt! wtrt-drirr-dwint
noabbubbluaraintraaptdialtMatatala tatroductioa syringt. Wash thi chambtr with reprwentetivt wistewiteta. Tht MDt
tbt hcrmitic Mil oa tht Mmpitbottla until two S-mlflnshii of reŝ int water. actually achiivtd tat ̂vioaaaZyiii w4M
timt of analy ste. • M0 After dMorbtaf th* laapi* for 4---. trtfy dtptadtet oa lasti-Bintat sg-trttrfly aad
U All samplu must bainaJyied within r-cooditioa thi trap by returatnf thi purgt . matrix ifficta. . .

14 dayt of coJlectioo.* ' ind trap systim to thi purgt mod*. Wilt 15 1, 112 __dama__odlu_>_*-fl---a._.Mi4
.- _ __ . than cloa* tha syriflat valvt ootbtpunjinf t* b* ippUcabl* fit th* otaMatrttii* fay
znmceavn drrre*t»btjtag«ifio-»thr-.̂ itb*tni>.T-« from tht MDtta 1000 XMW.*tltriA
104 Tabli l*ummtri-u thi trap tiBpasatuta should b*autaaia*iaUJ8 «jut«Mtoj«a*»U.3-BMiM**.t-4i*»uttd

recomaendidop«ratin| condition! for tht *CAftvi.>p.t}..Mtelyy___kt«_it-ftkt >tm«tsn-n uuctu<iitr-o tm_» abut* 10CO «
giichrofflato|raph.lnclud-dlaihiitiblnrt trap hutir ind o]na tht »riJit»«l»»ta. UCH*. ' •• •
estimated retention timei ind MDL that caa stop tht gu flow through tat trap. Whta t_w 124 Thlitnthodwia tested brJO
btichiivedundw this* condition!. An trap ti cod. ±» ntxt samplt caa bt analyud taooratorUruitai mfMl «•_• msUtm
ixarapltofthtMparattoniichitvtdby UX10 Idtntify tht panmittn la th* water, surfict water, ind thret industriu
Columa 111 shown .sFtfure 1 Other pickid samplt by compirini thi ntmttoa timia of wutiwaten ipiktd if six woctntrtdoot
columni. chromitojraphic condition!, or • thi puka In thi sampli chromitogram wtth ovisthtran|*llt
ditectonmiybtuMdif thirtquireminteof thos* of thi peaka la standard oftnasttc ,
Sectioa 12 art mit chromatotruaa. Tht width of tht retenttoo mi thodiccurecy-nirt" found to bt directly >
10.2 Calibrate tht system dally at timt window uMd to makt Idmttflcation* related to th* conctntrattoa of tht paiamitw

described la S-ctioa 7. ihould b* butd'upoa miaiunnitnt* of and mtattafly ladiptadttil of th* saapila
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mitrix Uneiriquitions to describe thesi : 4."Carcinojens—Working with" *•-•: American Laboratory. JS, 58-83 (18S3). (The
relationships are presented ta Tible 1 Carcinogens." Department ef Health. ' value 2.44 used ta the equation ta Section
«,«.-,--.. ' Education, and Wetfire. Public HeilA : • 8.3.3. it i «0 tiroes the vilue 1.22 derived in
References Service. Center for Diseisi Control National this report I
1.40 CFR Part 138. Appendix & . Initituti for Occupitionil Sifity and Health. i"Methodi J30.4 (TittmeWc OPD-FASJ
tBeUir.T-A»indUchtinberg.|.J./ourna/ ̂ Ŝ ^̂ ^̂ t̂̂ ,,.̂  ind 330J (Sp«ctrophotomitrifc OPO) for

American Water Worts Aaociation.« 738 cmueftototin *fS fflft IKOL ̂ ^ Chlorine, Total Residual." Methods for
I.1974'' iStx̂ itmf\&Mi»tvi,!i!HftMi Chemicil Anilysis of Witer and Waste..
1 Bellar. TA- and Uchtenberg. |.J. "Sami- X«___Lwtjoaĵ HAttS((Reviled EPA-«00/4-r»-02a U.S. Environmentel

Automited Heidipm Analysis cf Drinking Januiry 1878). Protection Agency. Office of Rescind ind
Witen ind Industrial Witen for Purgeible ^ "Safety ta Academic Chemistry Development Environmentil Monitoring ind
Volt tile Organic Compounds.'' Prod-dings of Labontories." American Chemical Society Support Laboratory. Cincinnati. Ohio 45268.
Symposium on Measurement of Orginic Publication. Committee oa Safety. 3rd March 1878.
Pollutants in Water and Wastewater.. Edition. 1878. 8."EPA Method Validation Study 24.
American Society for Testing md Materials, f. Provost. UP- and Elder. US. Method 802 (Purfiible Aromiticsj." Report
STP 880. CE Van Kail tditor. 1871 Tnterpretetion of Percent Recovery Date." for EPA Contract 88-03-285. (In preparation).
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f. Cnrotmtognphic Conation ma Mithod Oititttoa Lmiti
Ititmtton

__-—^— . w.w »»•* (7.J
I.S-Oichiorobimtf* 18.2 '5.0 0.4
1.2'0ichloroa»m»n9_____ 35.J /->.< 0.4
Column r conafoonK SupHcopon 100/120 mi$h coitid with 8% 3*1200 *nj

1.78% Bmtof'9'34p*c*idini8ft.x 0.083in 10 ttiint*s*stttjcolumn wttti
hejtiumcimtjrguitSScc/minftowriti. Cctofrtnt*ri0*9(uf9hiHlt5QtCrof2
min. rMnprognmni4it8'G/minn9Q'Crof9finilholQ\

Column 2 condition* Cnromosoro W>AW 80/80 mtsA coitid with 9%
1,2.3>Trist2*cv*no4thYesv,pro6ir» picJtidin » 8 ft. * 0.083 in 10 sninttu
stMf column with htfium cirri* git it 30 cc/min ftowrttt. Column timptnrvrih*Mit4Q9Cfor2m*trwipngf9mmejdit29C/rnintoiM*ct**mit~ii-i*
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("~ [OPTIONAL

I

FOAM fl-«-EXIT'/.IN.
TRAP N̂ 0. D.

I— 14MM 0. 0.
INLET ". IN.

—- 0. D.
• i
\l ^SAMPLE INLET
1' ( I——2.WAY SYRINGE VALVE

17CM. 20 GAUGE SYRINGE NEEDLE
rt n B«-r ------ ^ - —J. 0- °- WJB8ER SEPTUMO* D. EXIT

^ " ' l̂OUM. 0.0. I/IS IN. 0.0.
-INLET
% IN. 0. 0

/STAINLESS STEEL

131 MOLECULAR
SIEVE PURGE
GAS FILTER

PURGE GAS
ROW

J S\S IT ICONTROL
10MM GLASS FRIT
MEDIUM POROSITY

Figure 1. Purging device.
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iTRUCTION
h COMPRESSION FiHING
IT" NUT AND FERRULES
\14FT.7 A /FOOT RESISTANCE
"̂TlflRE.WRAPPED SOLID
J 1 THERMOCOUPLE/
J CONTROLLERJrrSBisOR • - . - . -
* V ELECTRONIC
>VV TBHPERATUK
^̂ ^ CONTROL
> x-AND
^ /PYROMETER
^ /TUBING 25C«. '
2-40.105 IN. I.D.
>y 0.125 IN. 0,0.
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TRAP Wl£T
Figure 2. Trap packings and construction to Include

desorb capability.
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Carrier Gas Row Control Liquid Injection Ports _ . « ••_>-__— i • / ___ -Column OvenPressure Regulator NSU—-.-, /- —— ———•--- .
-̂- Confirmatory Column.i - ii:''*'"'0'I II r>-i l^^gTTJUUU | ̂Analytical Column-

*~

Purge Gas
Flow Control \p-

Molecular
SfevtF-ter

Varve-3
Optional 4-Port Column
Selection Vafve
Vtol }ft™*?*f*Resistance Wlr«

H«»tw Control-

An Lines Between
Trap and GC
Should be Heated
to80°C

Figure 3. Purge and trap system • purge mode.

ToOtttctor
^ Anarytkal Cohamn

Vahw-3
Optional 4-Port Column

.
T»P tnltt (Tioo End)

R̂eristaneeWIni
x Hutar Control

Tf»p (Off

Purgt Gaa ,
Ftow Control \J—

U2

13XMotoeuter
SfevtF9tir

Not*: AlUnttBctwMn
Trap and QC
Should be
to80°C

Rgure 4. Purge and trap systacn>dry mode.
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Carrier Gaa Flow Control liquid Injection Ports
k_y Pressure Regulator

. . =~^

D'
H Purge Gaa

i Flow Control \f
1 1 , ww-iw* f ——y '̂ep R-.}̂ .Î _._v:.«

,Heater Control

T3X Molecular
.Slav* Fitter- ___

Note AH Unas Between
Trap and GC
Should bt Heated

Varvt-2 to 80°CU:
Figure 5. PHirgt end trap systtm-desorb mode.

t

Column Oven

Vafvt-3
Optional OPort Column
Selection Vafve

Tj r Otvict Resistance Wire

1 5
I i

Colam* 6X SP 1200/1.76X BintoBt - 34
1: 5 aa Suptlcoport
n o 1 Proorara: 50°C for 2 min, 6°C/miB ta 90°C

• Ofticton Ptwtoiofitzst-oa, 10.2 V

\JU
02 4 e 8 10 12 14 16 18 20 22 24 28 28*

Retention Time. Mta.

Figures. Gas chromatogram of purgeable aromatics.
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APPENDIX E

REM III TEAM LABORATORY REQUEST FORMS
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, REQUEST FOR IABORATORY SERVICES

'c
REQUEST NO. 553 09 01 DME! Seoteniber 22. 1983

SITE* Croydon TC5___________ TYPEt RI/P5 ________ EBAS NO* 553L

SITE MSNaCER! Rav Wattras__________ FnM! NUS Corporaticai_____________

!<

SAMPLE COEIECnCN COTES: ERCMtNov. 14 TO: Nov. 18. 1983

TURN AROOND TIME.Specified in Contract

Contract DQO Sampla No. of
Item No. TVPQ of Analysis Lsvel TypeL Samples

47___ Ttotal Suspended Solids______ HI___ Water____ _8_

27a A13gJ.ird.tv______________ HT Water____ 8

Nota; Thesa dt***-*̂ * arei tentativa

and ara dependent en tha____

prorlect remaining on schedule.

; SHE OCanacr; Greer Ziinmerrnan_______________. EHCNB; (412} 788-1080______

i If there ara any special requirements, please contact ISM, as submission of SAS may ba
I necessary. AR30I3U

• Page l

I



I

REQUEST FCR LABORATORY SERVICES
QC SPECTFICftTICNS ::

A. lABORATORY QUALITY CONTROL

Frequency

Method Blank ____1/20_____' Beloc* r-=>t- T
Duplicates 1/20_______ ___+/- 20%
Matrix Spite _____________
Matrix Spike D_p. ______________ _______________

B.. DETECTION LEMTIS _ AS SPECIFIED IK CONTRACT: YES; X̂  NO:.

If ND .Specif:_______;_______________________'

i ———
L ZZZI
I ———
I c. IF QC nans ARE

anedysis and document corrective action:

AR30I3I5
Page 2
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I I II Ebasco services Incorporated- | RHi HI SAS No. |
REM IH Program I __________L

I Zone Program Management Office
2000 15th Street itorth
Arlington, 7A 22201
Phone: (703) 558-7555

l

REH HI TERM
SPECIAL ANALYTICAL SERVICES
Regional Office Request

Regional Tranamittal J __ L Telephone Request

A. Regional Office: N05-Pittsburqh ____ and Site NametCroydon TCB

B. Regional Laboratory Service CBen-ain-ifcQri Grecr zimmerrnan

C. Telephone Number. f 412 1 788-1080 ________________

D. Date of Request: September 22. 1983

Please provide below a description of your request for special Analytical
Services tmrtpr tha REH HI Program. In order to most efficiently obtain
capability for your request, pleasa nddrres the following considerations,
if applicable. Incctcpleta or erroneous information may result in delay in
processing your request. Provide response on additional sheets or attach
supplementary information aa needed.

AR30I3I6



1. General description of analytical service requested: Analysis of 13
Soil samples for BIU. Percent Ash. Grain Size Distribution? Moisture

2.

i -

1

L/-

1

1
t

4.

!

i s-

j
• ̂ "̂*"*̂

Content, Nit-cxxren/Riosphorous, Total Oroanic Carbon (TOC) , COT
Cation Exehancre Capacity fCEC) , and pH.

3. BOD.

Definition and number of work units involved (specify whether whole
samples or fractions; whether organics or inorganics; whether aqueous
or soil and pediments; cr whether low, nvMiun, cr high concent*"81*"*"*"
13 low concentration soil samples.

Purpose of analysis (specify whether Remedial or Enforcement Action,
ROSA, NTBES, etc.lt Ĵ I/_fS

Data Quality Objectives (specify whether screening analysis,
encrineeriiYT sucoort <TT* confinrnttffflvil analVRifllt FncrinflwlnCT
DOO Level HI.

SupjjQ̂ 'L

Estimated date(s) of collectiont Octebê  31 - November 4. 1988.

.
fiR;



(~
V. - V j

"̂"̂

I
t
I
I

m •

f

6.

7.

Estimated
Samples wJ
tentative

p̂prordin̂ l

data (s) and method of shipment:
111 be shipped bv cvernioht air
and ara dependent en tha proiec

to number of days results are re

Cctdber 31 - Nov. 4. 1933.
carrier. These *»*•*- ara
t remainincr on

quired after r<

schedule.

sceipt of
samples by laboratory: 40 days

a. Analytical protocol required (attach copy if protocol other than
currently approved xmder this contract or CLP program) i_____
BIU - ASTM D 3286-83 ___________ ____ All Tnethodg ara attached .
Rarcent Ash - ASTM D 2974-34 _________________________________

1 Grain Size Distribution - ASTM D 422-63
Moisture Content - ASTM D 2216-80
Nitrogen - pages 3-201 and 3-133? Htoschorous - page 3-227? ___
COD — page 3-393; BOD — pacra 3-380; and TOC - pacra 3-73 frcra
"Procedure for Hardliner and Chemical Analysis of Sediment and
Water Samples11, EPA. May 1981. ______________
rH - SW 9043 _______________
CBC - 5W 9031 ____________________________________ :

9. Special technical instructions (if outside protocol requirements,
specify compound names, detection limits, etc.):___________

10. Analytical results required (if known, specify format for data sheets,
QA/QC reports, chain-of-custody, documentation, etc.). If not.
cccpleted, format of results will be left to discretion of the

i
and SAS Request Form.

11. other instructions (use additional sheets or attach supplementary
information, as needed):_________________________

TR3013I8



12. Name of sampling/shiFping contact: Greet Zimmerman

I Phone: f4l2) 788-1080

W AR30I3I9
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1

t

r
I. DAX&. REQUIREMENTS —

mg/1 PRECISION DESIRED
____ PAPAM-..'KK _____ DETECTION T.Tf*"1- (+ % or Oone.)

HIU _________ ' Not Specified _____ Not Specified ____
Percent Ash _______ Not Specified ____ __ Not Specified _____
Grain Siza _______ Not Specified _____ Not Specified ____
Moisture content Not Specified _____ Mot Specified ____

Not Secified Not Specified
TOC ____________ Not Specified _____ Not Specified
BOD/ODD _________ Not Specified _____ Not Specified _
i-H/CEC __________ Not Specified _____ Not Specified

H. QUALITY CONTROL EEQOTEEMENT3

SAMPLES CONTROL PRECISION DESIRED • ̂ *
OOMi'HDL RBOOIRKL) FREQUENCY OF SAMPIES, T.THTT9 (̂  or Oono.)

Kone Specified

IH. AdTC.1 REQUIRED 17 LIMITS ABB EXCEEDED:

None Specified_____________________________________

C ————:———————————————————————IW30I320
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Standard Test Method for
GROSS CALORIFIC VALUE OP COAL AND COKE BY THE
ISOTHERMAL-JACKET BOMB CALORIMETER1

4 wprrxnpi rpWKM i<) mOwn in nM<vtal rtl«l» linn rtw lui miuu* or nrippnml

I. Scopr 3. Terminology
I.I This lest method coven the determination 3.1 Dtftniimru:

of the gross calorific value of coal and coke by 3.1.1 calorific i-fl/iin—the heat produced by
the totncrmal-jacVct bomb calorimeter. combustion of t unit quantity of a substance

1.2 The values stated in SI units are to bt under specified conditions. It is expressed in this
regarded ai <n* standard. lest method in British thermal units per pound

1.3 Thit iiumfanl wiy inmtrf hu:ardvux ntO' (Btu/tb). Calorific value may also be expressed
•:. • it-rial̂ . «>/H7uw<Mf, and tyuipmfnt. Thi\ standard in calories per gram (cal/g) or in the International

<h*MH* purport nnnlilre*\ all of the :afnyproF+ System ofUnits($t).joutes per gram (J/g). when
Awn uMixiatrd wiih us tat. Ii is the mpumibit. required. The unit equivalents art given in Table
ny t>f whiftvr met thin standard to consult and I.
o/(iM>A appnipriatr tafety aid *«»** prartirts 3.1.2 ftnt talt>r\f!< valw (rats Ar-» ofeanf
artitdftcnMinrtlie appfifaMUyii/rfgulaturyNmi- huttion M (aaajiu volumej. Q, fgroui—tet Dtf«

\ nub**printtnu*c Specific precautionary state* initionsD 121.
mcms are given in Section 9. 3l.3"r»

.; 2. Applicable Documtwi '!'""
i -:1 :,4SPl̂ aH<tant̂ ., ... ,. . 3.l.*,aAwwi-iT-.»us<ainthUiesimethod.

' i °eĵ l1'on» of Termi R'talfni to Coal consists of the bomb and it» contents, the calo.
and Coke* ^_ . nmeter vevsel (bucket) with stirrer, the water inO M6 Method of Colkynen and Prep«ratwn which lhe ̂.-.h h ̂.-.,-,,,1. and ̂  ^̂ ^
..f/J* ̂"P1?* f<]f Lâ wtonrAntlyiis1 ^ ,h, ,hcrmomctrr and the ignition Jeads -.thin

D20I31 Method of Preparing Coal Samples for ' V? SSr̂ iL f> 7i-mit A>««/i. f« /Ai.
Analysis* _ Xitntitard-

D 31 "3 Tcsl Method for Moisture in the Anal- 321 mvrwied Mttiwittttrf rnr tht temoer*
>iis Sample of Coal ««<»Cokt» aturt'of tht calorimeter caused by the process

D Jl» T«t M*thoA for Total Sulfur in the ,„„ ô,. Jn$M| |h< ̂n,,,, ,_,„, j, lftf .̂ ^̂
Aiulyw&inipb of Coal andCoke* temperaiurt change corrected for various effects

03180 Method ftw CatrutalingCoal and < okr u -̂ ^ ;„ 10.4, j.
Analyses fr«>ni AvDi-tcrmincd to DifTcrtrnt

-MIW I,., „,!,„, ,,„._, , <4, ̂  w ,.,, Jim1 -̂.̂.w,., „,
of C'wil and Cukr Uvn| Ilijh 't44««-Htm,vU»*;ivalMrtHio»l- A».hv»

rcmpcwtunr Tubv Turnaic CombuMwn ,,.*«̂!̂**£r:nl,',llA1il Cf.... .• , , I1*** t)fni*4-)pwhWtaiJ.»l).l.W.Methods' ItOu.M
I. I S|xvifi«tio» R»r ASTM Tncrmumeicr.' ! «-«J *«4 •*•«'" «-«*"_• » .< « -*
EN4Rcrt»mmc«d.MPr_i-«,«U»Salci:«of .S^JSBi^aiMMlM

Bumhs* ' »~-w».*̂  UMLV-^OOA v̂ i un.«

«« AR30I322
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Nan I— Temperature it ntcuurrd in either teimt evaluating the effectiveness of benefication proc-
Crfutn or ftprvt FthitnA.it Thtrmomtifr eorrfc- fun. o; tor research purposes.
iMntihouldbfappl«-..T«mper«tt-imijfl*frcerd-d .___._._. .__> _-.-:•!•_-in ohmt cr ctner artitfaf> umu initrj. «f dej««. •• AP.**"" "• Utilities
djniiM.ni vniit mud he used in standardisation and " O.I TCM Spot .*->A room or area free from
inc iciuii oimific »«iu. dntrmiMiiw If arbitra-, Cnfa an<j thtt rtn te ktp, lt , reasonably «ni-
ttŜ &̂̂ StiSSSi *» temperature for the time required for the
must not v.-, u much thai an error greater than determination. The apparatus shall be shielded
onnrc-cuWhcf-m-.. from direct sunlight and radiation from ether
3.2.2 tnw equivalent. heat ea/wuy. or **. h«at sources JhermostatJc control of room tern-

uv eftHiniltHi— the energy required io raise the 5*?tuJ ind "H"'011*- n™11** .»w"«ity •«
temperature of the calorimeter one arbitrary unit. T̂̂!?' . . , . _ _ , , c _,This is the quantity that, when multiplied by the « Combustion ftw.ft.ihaK be constructed
corrected lemperitur. rtie. then adjusted for «. of matenals that are not affected fey the combus-
trancous heat eir«ts. and divided by lheiBa« of «OB prxe« o, pr̂ ucw sufftetnUy .3 mtrod̂
the sample. giv« the grow citeriHc value. netiurtbklwt input -falttration of end prod-

per inm of sample corrnponft ojciiy io ihf recovered by washing the inner surfaces. There
number of Btu's per pound «f umple. Fct brevit) \t\ne must be no gas leakage during a lest. The bomb
arr refrrr.. to « liu's. THe «wai rneniw »r smaBtr mu:n ̂  ̂ pĵ  cf wijhiunding • hydrostatic
than inote su«d b> the nuo «rih« numNf «f poundf „-»«..,„ .Jr «r 9rt uo. /trvw *.M _• ------
per «ram II/4JJ.J9). The e-eti> efluiialmt of tht «"**»"" mi *J° "f* t*000 W l!"X5m,Mionm«.r hai itif ttniti tBiu/lbi limes <̂ dei>r Con. tempenturt without itmiing my t*n beyond
t.r.io<i io Other unit! M ditcuu*d in Apptndii X2. Itl tlaitlc Kmit
Time is npm-rt *n mlnum. Mait it e-pmiM in .j .fflteflf̂ -A1:̂ ô ltô y balance having the
•nmi- capability to weigh tht limple to the nearest
4. Summir) of Method o.OOO t g . The balance should be checked period*

4.1 Calorific value i* determined in this test ically to deurmln* its accuracy.
method b> burning a weighed umple. In oxygen. 6.4 Calorimeter Veutl, made of metal with a
in a calibrated Jsoih.fmal-j.ckct bomb caiorinv larnish-rtjisunt coating, and with ill outer sur-
etcr under controlled condition*. The calorimeter faces highly polished. Its size shall be such that
is standardired by burning bcnroic acid The ihc bomb will be completely immersed in water
vatonfie valve of the sample is computed from when the calorimeter is assembled. It shall have
temperature observations made before, during, a device for stirring the water thoroughly ind at
and after combustion, and making proper iljow. • uniform rate but with minimum heat input.
ances for heat contributed h> other processes. Continuous stirring for 10 min shall not raise Ihe
and for thermometer an. thcrmochemical cor. calorimeter temperature more than 0.0 1 *C
rections. (0.02'F) starting with identical temperature* ia
NUTI 3— O-Witkm after sampling of suinpiible »he calorimeter, room, and jacket. The immersed

townm coil er hgmw miy mult in a ntotion of portion of the stirrtr shall be coupled to the
eaiorific value. UnMcrsury e»powrt of ihc simpje lo ,̂,1̂  Anv^ , ̂jj-i,, # î ĵ ^ eonduc.
air flrom th* timi of simphng «r delay ia analysis shall *
• fl_tH___ --J ti-. " ------•----"•>---"•-•——•--'--•-•"«•-->a. -MS-KICMC. IM uw ; jacket. The calorimeter shall be insulated from
5.1 The gross calorific value is ustd to com. the jacket by in ilr space. The tides, top. ind

putc the foul calorific content of the quantity of bottom of the calorimeter vrucl thai) be ipprux.
coat represented b) the sample for payment pur. imately 10 mm frum the inner wall of the jacket
pmcs, provided the buyer and the seller mutually to minimiw convection currents. Mechanical
agree upon this. supports for the cslaiimeicr vessel shall proxidr
5.2 The gross calorific value is used in com- n Kitle thermal conduction is pmsiNe. The

' puting the calorific value versus tulAir content to jacket shall be capable of maintaining the wnv
| determine if the coil meets the regulatory re peraiurt eonsunt to within tO.lt' (t<).2Ti of

quirtments for industrial fuels. room temperature at t calorimeter temperature
5.J The |ro» calorific value may be used for 2«C <4*F) below, md 2T (4Ti «x more ibo\e
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hvm icmpvrjture throughout the deiermina- change significantly hetwten test*
non \t a wilier-tilted jaclei is used, il shall ha»e 6.» Ifniiiiat »•//«•—The ignition wire shall he
j derive l»w Mining the water at a uniform rite 100 mm of O.IA-mm diameter (No. 34 B A S
with minimum N-jt input. gage) nickel-chromium alloy. (Chrnmel O alloy.

ft.A Tlrfnu'inett'n. used to measure tempera* or iron wire. Platinum wire or palladium. 0.10-
tum m the calorimeier and jacket shall be of mm diameter (No. W B & S gage) may he used.
my ixT the following t>pes or comhination provided constant ignition energy is supplied.
thereof: The length or mass of Ignition wire shall remain

6.6.1 /./(.K'VAm--»/(/.» ThwntmMfn. con. constant for all calibrations and calorific value -
forming to the requirements for ASTM Ther- determinations.-
mometers 56C. J6F. II6C. or II7C. as pre. 6.10 Ignition Cimil. tor ignition purposes
jcrirvd in Specification E I. Tht thermometers shall provide a 6 to 16V alternating or direct
shall be tested for accuracy against a known current to the ignition wire. Aa ammeter or pilot
standard (preferably by the National Bureau of light n required in tht circuit to indicate when
Standards). For thermometers 5&C and 56F. tht current is flowing. A step-down transformer, eon-
calibration should be at intervals no larger than nected to an alternating current lighting circuit.
2 0*C or 2.3*F over the entire graduated scale, or batteries, may be used.
The maximum difference in correction between 6.11 Btni. used for iht acid litration. shall
any two test points shall be no more than 0.02'C have 0,1 -mL divisions.
or 0.05'F. For thermometers II6C and M?C. 6.12 MamnaiedCtmtnJter and Tewwntrr
the calibration should bt at intervals no larger A/nrTururjHnr*-(uvi". may bt used.
than O.J"C over the entire calibrated range. The
maximum difference in correction between any *« KMI«**a
two test points -hall not bt more than 0.02'C 7.1 Reagent Water, conforming to Type II of

6.A.2 Ihi-liinann Differential ThvrnuniHl?r\, Specification DIIV. Shall bt used for prepara*
fglii%vcnvk>scd scale, adjustable) having a range tion of reagents and washing of the bomb ime-
of approximately 6*C in U.OI*C suhdivitions nor.
reading upwiird and conforming to the require. 7.2 Purity if Rmtenti— Reagent grade chenv
menu for Thermomeier MX*, a* prev-rihcd in teats shall be used in all tests. Unless otherwise
Speirlkslion F I. ma> lie wvrA hath of inevr indicated, it is intended that all reagents shall
thermometer., hall be timed foravvurai-) jpjinM eonform to tht specification of tht Committee

I a known standard (preferably h> the Njnonal on Anal)tk*al Rcugents of the American Chemi*
; Rarvau of Standards) at inter* ats m« larger than cat Society, where such specifications are avaiU
.V l*C over the emir, graduated scale. The maxi* able.* Other grades may bt ustd. provided it is
~ mum difference in the correction between any first ascertained (hat the reagent Is of sufficiently

| iwa test points shall not be more than 0.02'C. high purity to permit Its use without lessening
! 6.6.3 Otfitf Thermnmfters, of an accuracy the accuracy of tht determination.
1 equal to or better than Q.OOI'C. such as platinum 7 j U?n:,»c Aeitl <f»H»COOH). shall bt the

rnistanct or linear thermistor thermometers art National Bureau of Standards benzoir acid. The
| satisfactory and may be used if properly call- crystals shall be pelleted before use. Commer.

toted. A Wheaistone bridge and fafrtnometer cijll> prepared pellets mi) be used provided they
i-apaMe of measuring resistance to 0.0001 Q are are made from National Bureau of Standards
nccnwy for use wild 23 tt platinum resistanct ben/oic acid, the value of heat of combustion of
thermometers. benioic acid for use in the calibration calcula*
n.7 TtominHmer.|« «w/n—A magnifier t% tions shall he in accordance with the value listed

required for reading liquidnn-glasa thermometers in the National Bureau of Standards certificate
toon, tenth of the smallnt scale division. This issued wiin the standard.
shall have a lens and holder designed so as to 74 A/rrAi. Orange. Mvthyt Red. rw Mak\i
introduce mt u'gnificani errors due to paralla-.

inum. quan/. or aeceptanle rxix-metal allny. . _ ...
ftjvmetul allu) vmciMeft are avcejMabte if. a/ler Ĵ 'n*V̂ î .jnf̂ K1iw><̂ îtKNV vtt tur

' a few prehminiry firings, the weight does not -'»*4Viw»nwr*K-*rn.i

442
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, , irff Inffmiior. may be used to titrate the acid facets must meet tiuluitr, safety code Suitable
V_x formed during combustion. The indicator used wditciAf \ahcjjn-f adaptors for 3 bj4-MPa (.100

shall be the same for both calibration and calor- to 300-psiJ disrtatj-' pnasgnr ATI obtainable
ific »alue determinations. from rommm-f worccs of nmysreacd fa.
7.5 O.UY*"'. shall be free of combustible mat- npiiptnrnt. fttefraatn fajethan *e tftofctd

icr. Only oxyf en nunufactuivd from liquid air. pcruxlvaKji tor accurtcy.
guaranteed to be greater than 99.5 *•> pure. 9.5 During ignition nfamtple. the opetatcr
should he used. 0*>gen made by the electrolytic nrojt not permit jmj-portion cTtcr/ttis tod> 10
prows. may contain a small amount of hydrogen cutnd cm the catorim-lfr.
rendering it unfit without purification. 4.A When .omhuiJion wfaatt employed. ««•
7.6 5<«/'u"t CurtH*taie Standard Sotittivn. to- twne canrtion man te otrcued «oi tocxrefl

dium carbonate (Na-CCM should he dried for 24 tfar.tomti manubcuntr. ftwninicBditicms atnd
h at I05T. Dissolve 20.9 g in water and dilute M tvpjj Jsnagit to tte ton*; Ao not fislooie
io l L. On, millilitre ef this sduiion is equivalent fltfffy material, such as unpcllciu. tenioic «cid,
to Id.O Btu in the nitric acid (HNO») tilration. onlos rtwoughly tn«-d-«ith the ftal ample.

9.7 Do not fire the imntjftkeiiombbas fcet-i
I. Sanplt d«vr^wtuTt«dcH<r after loidmg.t)rt*>ere is

X.I The sample shall be the material pulver* evidence of fas UaUiê rhen rte tomfc -uw»>
ix«d io pass No. 60 (25<H«m> sieve, prepared in merged in the calorime.trw.urr.
Accordance with either Method t> J«6 for coke. 9.8 For nuinuilly operated aatorirn.ua te
or Method D 201 J for coat.

L

1.2 A separate portion ef the sample should doublc<onuoit)9e.i.9RaiJly«pea.«aeep(«tea
be analyzed simultaneously for moisture conittH -heid ctojed ty tte cpentor. The twittf) should
in accordance with Method D20I3 and Test be depressed only tonftttautfr to te UK riuife.
Method DJI7J. to that calculation, to other
bases can be made. Ifl. Siandardtotloii
..3 Sulfur analysis shall be made in accord* 10. 1 The calorimetnissarndanJatdty com-

ince with Test Methods D J 177. rnisUonofbenJoJcKid.
_ _ , . , . , 10-2 Determine the eaerjyequivjJem̂ frtf
9. Safety PreciBflona- calorimeter for • apecific tctnpetata* nsean te
9.1 The following precautions are recant' average of « ieri-.of«a nxfiwdusl -runs made

mended for safe calorimewr operation. Addi- over « period of ttot Jess than 1 ita>s nor mats
lioruJ precoutions are given in Recommended than j days. Ttf-fccm.v.pt.Mt. thetandard de-
Practice EM4. Also consult the catorimeter «ationcfiln7i.TwahallbetJBiujrC(3.<Btu/
equipment manufacturer's installation and op- V| or less (act TiWe 2l fer this purpose, any
crating instructions before using the calorimeter, individual test may IK dttcndcd only if there is
9.2 The man of coal or coke sample ind the evidence tadicttrng mctmtptee contfumion. 4f

pressure ef the oxygen admitted to the bomb this limitation is not **t <n««tig*ie Cor the
must not exceed the bomb manufacturer's rec> source of the probtem. Ctmtrt M, then tc&u the
ummendations. entire series to oNamjiuaJjttdrietia<«iMntimi
9.1 Bomb pans should be inspected carefully the iccfpublc Ihnm.

after each use. Threads ef the main cloiure IO.J Prat-et/Hir:
should be checked fmjucnily for wear. Cricked IOJ.1 fUtulate the »eightt of tte rctei «f
or significantly worn p*n. should be replaced. r<n.ok-.cu.ifleactiseri.stovKidaprroxJnia[d>
The bomb should be returned to the wanufac- the same tcmnciaiwse racw that ehuined nth
tvrer occasionally Air inspection and possible
proof firing. rangf cf ma»es is from O.V to U g Weigh tfec
9.4 The osygen supply cylinder should he pc-Ilctlolhcf̂ rc.ian(»lgrflthes_wpff hoWa

niuipprtJ with an approved type of safety device, in which it is to tie tmraal.jpiJiuonJtft.' -tight
»urt is g reducing valve, in addition W the needle asthemasi.
talvr and pressure gage uvd in regulating the 10. .U Rinse tfc homh. _H«n loth**. ««d
oxygen feed to thr bomb. Valves, gages, and leave undried. AiJlJhniof««crto«fcrfw.ib
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R-adeicrrrnnaiion. t«mhi rnup«.l$ tot 3 tnia or until the raw Of

Comtcvta nkUMOttJ length et ignition cnangc has been -nearly constant for j min. Use
»jtetottwifnit»m trrmnulv (.fiftCTt-mfniJaci . a magnifier when using ASTM Bomb Catonmc.
ttî tUow tnc igmtkni wiar u» cuunam cvata,. ter Tn-'iiwrrtcfi 5*C oe 36F. and estimate all
«ith tttfiump-f. of tnrnadiflfi (etcrpi tftusr during the upid-

III..M x̂'mWetr»KHirt»ajidd-Kgeiswiifc* rite pcnod) to the nearesi 0.002'C or 0.003'F.
ovf?* w4 ccnsratni pressure between 3 » 3 Istimaie ASTM Tfttrmometer. 1 1 JC. I (AC. or
MRi43i to !U»3"-u Ttusrw-wurc -muii rvmaro l l?C reading* to 0.00 1 *C. and 25 tl resistance
ttwuiMliMe_ehcaH«tminjndx»ii£aktrifiti. thermometer itadmgs to the nearest O.OUOI U.

Jcteraiiruikm. Adma the tn.fen .lowly Tzpflwwr) thermometers (for instance with a
penaDjirti rcfore reading to avoid errors caused

''UTU| flwo, the tampie nddcr. If tta ̂rasat t̂ -mcreuTyiikking w she wall* ''of the capillary.
ntxtJs tft* .pcviftfd -prfwure. A»-not •proceed • Ifnhe tAeiiurge at the sun of the sixth minute
wait Mr cotntnMkmj inttcad. <loac- tfee fiUinf *nd ttawd the time. 4 and the thermometer

cxtumi tlie K'cni* TO S&MSU& reaJinf. r. <Now ftl Take the neat two readings
tiWBrtnpte. 0.5 mm -and J ttan after firing because of the

IO.?.? TiC 4>e<dnV-riate.ef t ««. I Tt», l<i v*mii opid rise, facord sufaequent readmp at l«min
the mcoutal U» wrifhc.ll 4|uontny of «uter intervals oa the minute until the difference n*.
.adjnM-d Jrcrtn i .0 to 2.0T >2.0 to J.CTJ helow twccn successive Teadinu has been constant for
the pd-rt temperature, tnn JKH lo*er dun 20T 5-min. If Ae Bnal temperature js above the haih
(MfT> jNoi* 4X U-< the same aasa of «-atcr m tempecature. the temperature rises to a nuxi.
<ac««?s _e»|f»ed w*0.5g. ForMW>inL.at«> -mum and then begins to fell. Record the time. /.'
-rftnctca. uwpnytt̂ jmmu* vtn+t utiulnrd try an* tmf ilwrwmeter reading. r» aftn liif rate uf

| w * e of a vnittmetric IUp& caifcratcd to xk&ver change has become uniform.
A$ the demrtyrf water varit*

d» water trmperature varies torn the temper*
wr a* -hicfl the llosk ».« i.th>raied. PUce the wct-ud for r«hatmn ctjfwvtwn n »(» u_rJ. S<r
awcmMcd r«imh in ihci-kirimetcr-eueL Check Aimr»AI.«
that _o tinicn hottNa are ka4rnf from the
*wm!».1̂ tfw<alorrincw*t»dintJwjwlitt: W.V7 Opvnihecavcrand remove ihe bomb.
voiwect the cfa.ta«tes: place the amvn. tho Rd-aw the pressure si a uniform rate, iach thai
momtten. and WMTT '(• pt»iwa. &sprt tnt Kir- • *» t«peraim« win n>qv«re not fc»« than I mm.

. ' <«ut the dcttrmination Euminr the triennomt- Discoid the tea if untamed umple or sooty
: «n for %«ij lepanakin and oiercct any tep> r̂p«ia*refijuftd.W«hihe interior of the bomb
I otnin Klwrc pAKCvdiflg. The jwning tempera- wtffldî lilktf water ronlainmf the litratton mdi>

ture should tt -trim, .to.yc t*o ̂ T| of thai fait* until the wafcifiys are free of avid, and
i the-anal) us ofvuat at cote sjrmpJrt. i«rw_ the ̂rashmfs with ttmdanl wdium car*
•4—tfte tnitai tfmjra-trrr itf̂ ttmcm friM Donate solution.
fnwi u-mprraumf *frj>«f> atwt jas_<f_j*e 10.11 Hetno-f tnd measure, iw weigh, the
.. . . . « «_ ̂^̂ ^ pjjjj, ̂ unhurucJ ignition (firing)

wn_H»*<*»p*«.iiawi»«n*d.>h»M'"# .weight la dctcrmhie the »i« consumed in firint.
t* ncd M in wa i<nrlAJ>m it**. Jf tfw »irt is wrigN*d.tcm.» t Iht had of widized

imatt heaier m n * KiM HUB e» <_» mmlftomihe*ndor«artpiewW wire before
unuhino.

nittpeiutiitr /̂«-.Uiiii| data oh-
taincd a* pftscrihed in WJ.*. compute the cor.

in
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where: Nun 9—.'tint the unitt ind correction, as given
i « conevtod temrvrature rise. T or T. '" "Ml IBtf "_4~ "* *"**.L "I""'*1*;! « «*-.:.! f~m-..-*i.,» r. i/<ina -i I.*.* »r ft* .ii onmrtcf is ton* ih»i iht calonfie »ilue of Ihe cutl,, . iniiul temntraiure nejding ai lime of fir- umplCHi,, ̂pbumrt diwctl) in IntKMhrrmal wn,«

i"f • per pound <-nrn ihe mau umplt it tairn in gr̂ mt.
/, - final temperatvre reading. Tne iinii* of ihc entr|> eqvivaimt irr ihtrtfort: (8iu/
<. * thermometer, emergent stem correction. *' i'~« <̂ <|i

if quired (see Note 7 and Anne* Al.4). «., 5 Repp,, ,he procedure for i total of len
C. « thermometer selli-|f eoir«tion. if re. dclermtnations. Compute Ihc standard dcviiiion

qujred(vceNote7andAnn«AI.3).and 8J illustrated in TlW« 2.
.'. • radiation correction (k*e Note 7 am! An-

nex A 1.5). II. Restantfardlutloa
aw inrrmpmettn. 11„ , m .toiue w atari b> > Biu w more. Tlus -pmenis a v"lw lfter hanging the o-ygen supply, after

- «f o.<«5ir or «.twrr in a eslorfmeter uunt changing any pan of ihe calorimeter, and it least
2ixX) i vf micr. (erkmann ihtrmomr- once a month otherwise.

h-r» alu. require a sciiin8 eurwciion ind in cmjv m , , ,., ,f , |in|,e B(.w faitmifiHion afan
licni o«n-tiion (Annct *1.3 ana AI.4X SoIifl'Sifm ,. ,k , . «,-x-..« Mi,,« k_- A _i.,/»r /_ «•../*STM Thcrmomeier. 3*C and 56F do not require !j?m Klhe *" *lanfaflj ««< »X * »l«rC (4 8tu/

new wrfectipnj if ill tests. iBduding sun- >) the eld standard value ts suspect, thereby
perAirme. whhin the same J.5T requiring I second test.

«li»'H.nier»al IfuperatmjiemneraittrriranjchoBnC II.U The difierence bClwten Ihe two new_nw.Mna»tfi:..in.iudin|SunJjrrfi»tion Ao-inion M- *nd Ihe average ol tht two new
vorrcciiun fflu« he made in it! mis. indudini sun- lions must not differ from ihe old standard by
<kir_irttion. more than 4 Btu/*C (J fliu/T). If these require-

10.4 2 r/>iwi»rft>'»HM/t/ Cf"tr//(«jf (we Ap- ""•"* «*' met. do not change ihe ninrfmeter
XI)— Tnmpui- ih* following for each -t-ndard.

H.t t
l , ,., . OHTT. licui ft* ihf hc«t «f ftvmatJon «f no' I**' »*° wort drterminatlont
v̂ .. UNO., in Btu. Each mHIilitre of stand- The range of the four values must not e«ceed 14
,•••_" ard NJ.COI is equivalent to 10.0 Biu. Bn»/*C I* Biu/*F), and Ihc average of the four
I ' and new determinations must noi difiVr from Ihe ok!
1 " ••? -. vorrevtion for heat of combustion of fir- standard value by more lhan 3 Btu/*C (2 Btu/

ing wire, in Biu (Note I). T). If these requirements ire met. do not ehangr
• ' - 0.41 n«u/mm or 2.6 Btu/mg for No. .14 »hc calorimeter standard.
I B & S gage Chrome! C. H.1.4 lftherequiremenis|ivenin H.lJare
' - 0.49 Bi./mm or 3.2 Btu/mg for No. .14 n«< met. a fifth ind sixth determination must be

B A S gage iron wire. run. The range of the tit new determinations
. SUM «_ Titrrt is no eorrvnion KIT piiiinum «ire must not exceed )T Blu/*C (10 Blu/*F)« and the
j itn«nt%Miiiri|ntin*arnrnjyncan.um -' average of the ii» viluesffiust ewdlfier Irom ihe

10.4 5 Compuieth. cakvimctercnergyequiv. ?u i1"5̂ "* "lue ̂ ««»' Awi 2 Btu/V (2
aleni. A. by surHtituting in the foltowlri " — **«fFt.* «>"«. rwjuiremeiiis ire met. do not

' 1-1 <"•«-* *e«-I«r«nieier itandard.
UI 1 1.1.5 If thv rwiuiremenu given in 1 1. 1.4 an,-

not met. four more oVterminationt muM he run
i: • cakirimetcr energy equivalent (Note 9), to complete a yrrics often run* The range of
// • heat of vumhustion cf hcnioic acid, as thvse len result*. mu\t not eurvJ 20 Biu A' M2

ktated in ihe National Bureau of Standards Ulu/T). and the a»cr;iji- of the ten new value*
-tnificate. piu/lh in oir. must nut ttifier from the oiii Mandard by more

x « ma.s (weight In air) of henro-c KK|. g. than l Uju/Yll BluAVIitliev; rcauirement.
r» • tilration corrertion ( l(J.4.2i are met. &> not vhange Ihe calorimeter ManibrJ.
f; • fuw wire eorrertii»n(in.4.2X ind (l.i.A Iftherrquii tneni»gi»enin ll.l.5are
t « vomited temperature rise (10.4. 1) not nnt. ihe axerage value fr»wn the ten new

«« AR30I327
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%aiue- mini he uved for the new standard energy formation of H«SO« from the heal «if
eq;m;il\-ni. prondcU that ih. tiandard dexiation . foemaiion HNO». Btu.
ol 'the H-nex doe* not exceed i- 5 Jliu'*f'(.»6 Biu./ • 23.7 time* tvrvf M of sulfur in «mplc
•M linu-s weight of sample, g

II 2 ThcMmnur> .tfih, numeneal reijuirv -,,,«..• K,
nu-ni* ai c-ivh «.#e o! rexundardi/aiion i» gixvn l4- r-lorinr * iluf <Nrtc '•'
in T.Me 3. |4.l (inn\ Calnfil'if IWm-—Caleulatr the

grott calorific talue (grost heal of combustion at
12. Frwtdur* fce Cual and Cokf Samples |N«e 4VBt,.Bt volume) Q. (gro«) as Mkaa:

101 CH (|M»I • IlrW - r. - ••» - ,',1/jr i.»»'
12.1 Th«woughl> mix the analytiji sample of

« - " —.through IO..VJ. ft - wrrertiow as prevr.r-J in I.V2.
Nttri III— For anthracite. eoVe. ind eoal of htyh -*

_0i iontt-ni. (hot Ji» nol readtl> Nfit compifl(l). one »̂«__.t.itrir«ll»iUmingpftve»Jure»3nfrt.ommfn(J._ i/) Th* * » mass of sample, g.
mwlir of ihc umple noWer is lined ivmpleirt> »«h 14.2 Att C aAwflfr I w/w— Cak-ulate ihe net
ifmietf itdvitn in a thin !.»-» nmtcJ melt <tn»n inti> colorific value (net heat of combustion al a van*
ihe *rt$n. _n4 Ihc u mple i» intmn-n- W f\ f nt> over u .... -.«« UMI /) i n«i i M fnllo*̂in. »«r«.ir of ike -*heMo» (Ji Thr mats of the umplr Mjni »w»!lurci' v- «"«« » «"«""
ma) >v twicd u» .Main food ifnunM. If (he miss t> ft !"«> » ̂  (|ro»l - IOJP I/I - «l
»afK_. ii »illl» ncvnurv to recalinrair the caltwmner
• Ihatine vatrr cu.ui«alrni» ill tvruwdun the urac
Kmjxr.'.fe nw a. ih« cNamrd with the new umpir tf* <n>1V • n" v<uonw value. Ittu/lh.
»o»ht. i.') A known amr_ni uf (vn/"H xiJ mo ry .), (gri>SS) • grtis» calorific \alue. Klu/IK and

<>f v«ninuiihui i4 hen/mi' «i«l »h.» deter.
im-K ihr eatunfn »alue ««T the sample N"M 12— ThH eakut.iKni |i«r» i-fcmik » jlue m
SUM ii—Korinei.h«fifir »jlur«'fo'le. n i% n<v« »••'*• i«« «hiii» iiluruk »alur in J'jt- wr MniTxIn

„ -v.n in ux- .1 Mf\i <>i _imt proMjre fiir hotli w.n- "••
u»ii/uii<>n .nd analjsn-
122 IViermin. the sulfur inntvnl of ihe vim- "fPort

r pic r«* .m> uf ihc pr«x\iluw ttacnlvd in Fol • •*• ' The results of the akirifiv value ma> he
MvihtHt* I ) .1 1 77. reported on an) of 3 number of tnrwv diiTenng

fr«>m each other in the manner "• " ntoisiure i»
I.V ('•fculifli)n»iN«Me2t tre-ted.

13 l Compute the correiied tempenture rise. '•*•• lf* <*» pwentage of moisture in ihr
i. a% sin run in 10 4. l. vimple nauing a No. M) (2MJ.pmi «e\e. TeM

13 2 /ii,inmkinitt/)<i»',>n<»t* (Appendi* Methtxl D3I73. lo calculate the remili. ol the
\ 1 1—< ompuir ihr following lor ruvh lest: analysts sample in • dr> basts.
r, • vorrevtMiit for the heat of Avm.lwn «>f 'X3 Procedures for converting the taluv oh-

HNOw put i-och mUli T of ilafkfjrd >~mnl #* >hc an-jhsh wmple to other Nno an*
\iHlium i-arKmalv i» eg -lent lu 10.0 dexnl-vtl in Meifu-J 1)31X0.
Biu.

•'i » »««»rv-tit»n for nralof .nmhuuion of ig. '*• VnvM»m#nt Bb«
nitum wire. Itlu. 16 J ITiv fiilloHiny criteria slnniM he uwtl lin

« o 4t Ittu/mm or 2 ft fliu/mi f««r Sn M jmfjunf ilw JtieptahtJil) of roullv (•».« '. iwohj.
BASChromcirwire. t»\ny} on »plii Wfcmeih l25«Himivimplev

• 0.49 Biu/fflm or J.2 Bm/m| Air Mi .U IM.I ̂ .mifti/i/.i-Duplifat, rvsuli* h>
H »l S pjpf ir«n » ire (Note XL and the wtie laNwainr> ining th* same operator .nU

i'. » owrrtlnjnfordincrenceNnweenK-tiif vgwipmrnt. should mrt hr i-on̂ klered *u-prvt

AR30I328
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unlc»t lhe> dilter bx more than W Biu/'n on a suspevt unless the two results differ by more than
dr> ra»i*. 100 Btu/lb on a dry has'n.

lr.,1.2 Xr/in«ftirfflrft/.i<—The mulls suhmii* 16.1.3 flwv—Thcre should be no bias because
ted h) two ur more laboratories IdifTcrcnt equip- the equipment is wand.rdi.ee? with a compound
ment. operators, date Of test, ami different nor. having a tnawit heat of combustion.

of the same pulp) should nni be considered

l ftbrinVtihw

I » BUTE- IU >•-'/

i «ij " u m
] <«lt t M
I <4|J If US

4*01 I M
4404 4 II
440* I J*
4404 « II
44)0 10 100
4412 I! 1*4

10 ___J . «
SUM _ . ' ' **

. ,M'4

• In ik» .<jmpl« ihr »rfuo cf nrf|> «j«'»«tr«i tnr i>p».il Aw i fil>inm«trr vtliKiirit -> ik«i. if ihr
munirlir. K) uv trmprrjtMri ntc M 4r|rm Cflwwi fn |ra* ~C y mjik. uv ni.-fi. nlwwf ilw it«pk •« hr «N4>M4 m |bii<iK

T4RI.I I X»«IMO rf S«ai«f lal
— r«i tihm twHtluii uNf kmiu fnivtn iMiiwAtl

ii-ri ".""". ' vr. i4
J i » ai a»
4 14 I |1 |I
• if io a) tJ
K> JO |J il fl

M Ihn UNr IW»c NT* MwliM .ftrt
. <ml vr UV'frh** n.4 prmvlt ui • Mlu Irum 1 1

• t«
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ANNEX

(Mandatory Information)

At. TIlEiMOMCTRIC CORRECTIONŜ

AM TJirtmomtitrCufrreitc*. Nim AI.2— Kxonpft Aucmc ihr inHiil ret-ing.
M.I.I U is ntcnur, to mike ihe WtowMg indivij. '•_»** W*F. iht final rtid.n.. f» *t» ttT. in* th»i ir*

«_l curr-eimm if not miking ihr ewwiwu *ouM o*""*- item itmpcmturr. fa *u U F. .n, tht «!••
mutt in ic tquit iltti cnarir vt 5.0 fcv o» mort. &* 'l'!Spfr!.'!ll!±,t,1! r
A l . t J CunftWiw CiWiWiii. snjll be m.dt in K- ""'""Jj''..,1'"' "TSV??" ;„wrtanet »it)i the r-lihmioa eetiiftciti ftirniinrt by * 0-OOOM (l» - 10) (U - 7J)

>hec-liDr_tiomuthomy. "»J»>r.
Al.l.) Jrnmf C<«r«irfi<»i. necnu-f for the Beck- At. IS MaJiumm C>J«\ti.»n--Thc.t arc u<cd ttf

mann ttitrmomntr. U shill bt mide in leMciUnet cakylait hen lost tatht »auf iK-«. Trury trt bued
wuh»iedireettoMnjnthne.bythee.]ihnitioaiutIio-' On th* Owkinion formula.' tht lUint-h-Kiuntflfr
«ty. , formuli.1 or it* U 1 Bumti of Mines method * Tht
All.* Of/rmwnrf Art-xr* Stem Gxwtoi. th< umt mrthoJ of tStttrminini tnr ndiinon eorrmion

oteuiition of di/Tttt ntirf Hem eorrtetlon depends mutt he ustd eontistrnily in calibration and tnt mea-
upori tht »i» tht UMrmometn »u eihbttttd ind how .urrmtnu.
Is »i uMd. T-o coftditioni irt poaiWr AI.I.J.I Olrtbmm fufauilâAl. 1.4.1 JTurmiHfirtfrt Calibrated i* Total Immrr. _ .
«c»- <wrf UW /» AwW /**wni«f«<*-.TBli IBWMIIM *• * - '• C» - 0 - *J t f- M
stemeonecti-fit»ir<«dtisfono«c

• C. • * to - U tfc * »• - £ - T) '• » rsdliilon eoneetion.w * w '- w - «• » f, » mw of Hit in ttmoiritufe per minwte in the
C. » emit|»nt «rm eomeuon. -, .
K * 2-251! 5* ̂«fm»"««r» ei .̂ ittd IA T. ind period (if timp»r.tur» Is rilling, t is nnamr).
/. » i«ttrr»dii»gi*whi,hihiir--mom*ter»Mi-i- ,, . fin,, ttfflperiwr.. beini the Tint irmnrnturt

mtnra. inrf whieMht ritf ofcninttilcnntttnt.* • metiu.rnpefiivrtof»m.r|iBtst*m. , • time M itmptntun. r. mm.
t. • iftitial tcwptfi'vrt rndln̂  ind /» • jjn./ n ttrnpeniure. fi * 0 60 (f. • t,\
i, m flnri w«perst»!t rt-din̂  m,B( tn.j
NIIII Al l—Jtvwnp/.- A-Himr tht Ooifti /_ to I • time «trmptruurr. >h min.

»Kicn iht intrmomrttr *•;» irmnrntil »u 16V. iu AI.IJ.2 Hitnunli-ifrataitlhf t'unnnla
.7 iTh. uu mtan itmPtMiurt of ihr emtrpm utm.
T. »u.VC: wntnr
DtfTtremiil urm offtetion. C. C..O.CMII-I:I • 2«)(2> * 24 - 16 - :&>

(IUOMT.
Al. 1.4.2 lArrm'Wfi'-t t'otilvatal and CW m »

. /.M 01 tf U/frrntf Tpnpeniiwr than

number of minuto m ihr eiun*
nuvtion prruxi.

- «').

i* . • a«iragt wmpefaiurr vJ«nn> ihr ft.
Cor muo- • < ', • X li/ • ;.) <«, - ».i nil prnod.

fi.ii.fi . .'• * HH\r,-»i wmflrt.lurr reii>M«.
(. • tmeriftttsttmenrrfetioti.
X

f, • Him umpcwurt tt which the thcrmomrtrr »u '-MftiMnJ* ,«r AM^AAI i*J lruui|('iui «*- ( i<u* I .x
Mlibritld ffrnkukt. Vi*-i «»«H,nOt.» \MM'«. !•»•« pp '«"•*

44*
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V_y during the tvmhumon p.nuJ ittktl itmpefaturt eoniunt. fire Iht tomttfi Ihtumt
and inin.i lempmiurt. inJ ki»e tht «mt nmt. / - i.

t,-\ • wmnff,,»..it ........»„• i. el.p*. It! S) be.-i.fn ihe imiiil Ind final (rading*
Pfttrmtnt iht radiation corrections for rich «f the

Al. l..*. J Outran vfMinrt Unlit*!— A uble of n- tenc. ef itmpeniurt mtt Mting iht Diet-iuon mttnod
tlution ecpfniicn ein he nuMithed in ifwi onl) iht (1ft AI I.J.I). Or Ihe Rrjnivn'WaundJer method (_ct
initial an. final rcadinp ire require-1 m dtitrmint iht Al.1.5.2) Thtit eomctioni an conJsim for a ainfl
he»i «alue .1 .«} fuel Thu ma) he dime by curr>inf temprnturr rtte. From iht Itrirt of rtidinjj i ublf or
otii a tenet i»f mu uiih.int ihe procedure Jevribej in jMfJn ii ptoilfd'lo snow ndiation rorrt.iuui vertus
Vci.on io. uting iht following condition*. Rt|ulitt temptr»tvrcri.r.(>ncf intubk or graph nnubliyhed.
Iht .nn-jni of umpk nurntd to thai • -rnn «f icier, ihc rtduiion ctKTcctiont an.tc ubuined from it until
mtnjiKifni.mjdr In »hicl>diff.rtm ttmptraiurtrij« ihtrt it i m̂ jur ehan|t in iht •Qutpmtni.
art oNaintd For all «J«itrmm.iiont keep the wiier

APPENDIXES -

(Nonman.itor) Informatioa)
XI. TIIERMOCHCM-CAL CORRECTIONS

. Xi l f:nrrg>nfr'tirntotrnn at\iirH Mtt/—4tenet. The iuump»ionHaliomadf ihatihtHjSO.iidiHoked
I lion. t-,. < 10.4.2 and 13.21 n ippiitd for iht acid wra- emirt!) in iht water condtnitd rfurinj comrmyion of
j nun Thtt cnrrt-tion it bated on the auumptiom (/) the simplt."

that ill iht teid liiratid K HNOi formed t>> iht folio*. X i .J. I If a I -f simple of Midi a lUcf« HurntJ. ihe
m| nMtcfi. '* S, (|)•* V* Oj <|i + *> HjO11 >« HNOi rcMiliiiij; N..SO* .ondfflK. WHB wjier formed an the

Iim Joo mat M|O). arui (,*) that ihc cncr.) of formation w affi of Iht Mnh wiB have a ratio ofahout 15 iM of
cf HNOi in approximately JOO mo« of wattr under water io I mot (if HjSQ,. For ihit eoncenintion the
hmh eundiiipru rmjinut J9.C U/mol.1* . enent) of therejoiioo SQj«|)« "?Oj(|)* HiOiJI-
M.I.I A cnnvrnitnt eon-tntrancfl of NijCO.. n HjSO«|m l.<moi<irHjO>l>ntferihec_nJiti(intofihc

.ViM 4 g Sa.<X>./iaxi ml.) which ants ft • », homh proi-eu n •» U/mnJ" Basing tile rak-vlatnw
»l» J'. where I* H the whime pf N|<0, in • ' '. . ... . up>x> • sample vftvmiurititel} torfe sulfur mnient

nulMtire* Tkv fattor 10 0 iO.)"4 K 59.0 * J JJ-i i. n» retluivt the p»n>iMe wrralt ernirt. hVvattse. for Mnall
h? u-rJ Air vat.utatinf mJort(K' «alvr in Btu/lh For pi'rxtnû tK'Miifur. ihe eurrrvtKWi n smaller.
other vnittieeTaMtX2.1. When MjXO. is ado pmrni. XI.J />»««• (Itmitimi •!/»•(•—Catmliie Ihr rnrn.fA
4 iwrt of ihr eorrtction for IÎ SO, a eonutnrd m ihc »i>nint>.tnl h> rmmm| ihr fute «irr in aiTUfJ.n.e
r, mrrrvtiwi and ihe rr mairxJt r in Iht r» eorreciMJn. . with ihe tfinniwn̂  furnnhetl ht the supplier ol the wire

XI.J Kmw><tFnrtiatnmolStJfwic,4ttd~>Rv<]tf. , tut rumple. ihcentr|> tffih. romhustHW of \t» .il
imtto-i ewe tVfmiiionj D121) the grou eilonfic «|lur HAS gaye Ohromtf <' »«e H 6.0 l/tfit ** apnro«».
n ohtamtd «htn the pn-Juct ef iht combvHion ef maitl) U.95 J/mrn. Fur eatcttlitinf ft for uv in Cqt 2
tunV in the umrHr is SOi (g. However, in anvil and.». iheie jt»t o • 0*1 Umo kntth irnnn<trwire
numb eomhwMton prccevti. ill ihe sulfur H found as or o • 2.n wrnev «n|hi l*rt|) ** «irr. Tht tn«j\
IIjSO. m the he»mh wishingt. A corrtetion o iwt IJ 2) reitvtrt. u* meh a pl-imum wire n tvnuant fiir rwh
* applied ffr ihe lulfuMhaineimtcnM lo Il|SO..TnJt ««.«fimeni iTihe igmr am»mni uf platinum *** •*
ivrrniMm it luted ujxm the etitrg.* rf formation at «v_ A» the enerj) n unall. ir. efletl H e-wntw!l>
MjSO. m toigtwn>. wen ai »ili NT pmrm m iht nomh faruerk. uvt m the retaiKMthip heiween ihe tiandard-
ii ihe tml of a eomSmion. This entrg) it uttit « »««•» npenmenu inj ihe vafurifie tilue dciermm.-
-JV5.C U/mof." A eonection of J times J«,0 U/moJ titins. and il can he nrikvttd The factor, fctiti! aNnr
«r»ulfur wit ippfied in the r> eotreciion. io me oMi. Air •. (104.; and I3.2I ire suiwNe Air eakvlatinf
iMtmT rormtion ntcniao h 2*5.0 -12 times 59 0) • eaJunflv »ai«r in fcu/Ih F0r mher uniiv « Appends
l77U/mol.iir552U/gofs.lf.riftlhtumple(S5.2 \.
I limn «ici|hi of samptrm gram, limes peretAt sulfur ,_'~-~—
in »ampJt). Thu ratise. r. w he 2J.» limrs wri»h» «f . . r̂ «fc-̂ ,*t1"1 *" m s*-"-'1
M-ntetin g'i?i»l!m« jieiernt wlf«r in ttmplr. Thr .'"jRJ'h'.;'!*.! i.,

« ̂  tuifur ind inout I *V hydr.nen. f it i
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XI. RETORTING «r-SU.rS JN OTHER KNITS

XJ I K>T><rti*t *«••«*» ix .W,rt /M- 0'M«n ft*. •.'• andi.' » emrreiioni. with units«
XM I Tneiwtt.alo«nc \atueean he ,»pr«i-dii» TaMtXlU

joule, per iram. ealonet per gum. or Rntiin thermal X2.M rVr eakul»ii-| BTOM caJon/W value, turnu.
unitk per pound. The rtlaihinship* hetween the* unit* lute fc'q )' for Et| J-

_...._ .... tnrn. 0» ee.mh.n,oii if IK« v' l»>— ' f"A"'' "' ' *»' ' <>''Vr "'»
......... maicnal i» mcoiured and ftnifirt t>y lh« »>»•«* lh» m..nin(i of tht tymbotsin Fa )* are the
National fl.rriu of St.nd.rJt in ;ouln per gnra. ihr umr as in Ei| ) taetpt that:

_ usage of iHt r-ferenct mattrtal _i(|««-l » fo« catonfie vitut »i«h uniti ol
would teod io the c.lorific value of the fuel in joulei /oulct per gram (wti|hi in nr>,
peryram T\u-arr)uu«h<>P'o..durr.wrniaktchanfra A" • rnrrgy equivalent, with units of
outline.) ia XM J through XM.J. joulei per temperature unit, ind

\.l i lorealtulatinientrtt evuitalrni. suhnttutr ii'.ei'.andf/- euntetions. »itfc units of ̂>«te» <xtnrr -- --- .........
*-•*,.-!/' «•) ,r..-IMc-. mull, by te

where the meanrnp i>f Ihe ixmKA in l.'vj 2* are ihe ume lahnratory. uting the tamt evrator and equip.
SJIIK a\ m I M . euetx thai. ment. ihcuW not he comidertd sutneei urteu they
/.- • e»er|> ei|uu_lrni «iih umu of differ hy more than I20V|

j»ulnperwmpenturr unit. X2.I.S.2 *»/"»rftA<A»/«r—Th-rrwlujubmitiedbj
//• • heat of enmnuMioii of rtferrn\r (»t» or more '.bortiorits idifTtrrni niuipmcnt. opera-

material. »nh unitt of joutes per tors, date of test, and different poniunt of tht umt
gram weight m jir U/| from ihr pulpi should not hr considered tuHWiunlttt ihe rewlw
ivnifk-ate fur ihe NBS Iwn/tmr differ P> more (ha* 240 J/g.
a.Hl). and

\t.t

MHflirt>l.r
mL_/«M.VNi<O» .

, j
• • x_X

f Dine wirri M4J/«-m
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f-..gO. 15 g of powdered K.SO«.
of H2SO«. Place the flask, in u
u. a tad heat gradually. Then boil
*, j solution dun. Continue boil-
-sjaional 30 min. CooL add about
•ater. cool below 25*C. add 25 mL
itf a and mix to precipitate the
c pinch of tine to prevent bump-
fiask. and add a layer of NaOH
flicient to make the contents
1} e. Do not agitate the mixture.

denser. Have the tip of the con-
.ned in the H.BO, solution (this

isured) in the receiver and then
jo mix the contents thoroughly.

te ammonia has distilled (at least
j"*te). Titrate with standard acid
icator.to violet end point

S percentage nitrogen as fol-J
iof 0.1 tf to 0.3 V H.SO- re-

titration of the solution, and
lityoftheHiSO*

r J. 3 ihe nearest 0.1 % the nitrogen
. as-received sample.
•• I d Accuracy
.̂.ision of this method has not
ned. Data ore being sought that
I. "or use in developing precision

kt tatuiai- tf my fa,tnt ntjut utm«t m
•u\ aanttd tkas iatnunatio* tfiht tobdur
• i rrjpanstbiluv.

viitttKtnaitt rtnrvtdrJtrvfat mn
'orrmaonoftkasaiutardtrf' "'
«•;
»t +10. Fa.

\
\

I

Standard Test Method* for
MOISTURE, ASH, AND ORGANIC MATTER OF PEAT
MATERIALS1

Onect the flask to the Ais ti T*"> $undinl K mue<3 und" **" ̂xed desi|naiton 0 2974: the number immediately r<>lto_in| the d-,|iuuon tn_icitn the >eir of
onfitul adoption er. in the ease of revision, the year of last revision. A number ra pumtheia indicates the yor of bn itapprô il
A wpencnpi epulon (<) indicates an editorial chanje since the last revision er rcapprovtl.

I. Scope 3. Apparatus -
I.I These test methods2 cover measurement 3.1 Oven, regulated to a constant temperature

of the weight percentage of moisture, ash. and of 105 ± 5*C.
organic matter in peat materials, including moss. 3.2 Muffle Furnace, regulated to a constant
humus, and reed-sedge type., temperature of 550*C.

1.2 This standard may involve hazardous ma~ 3.3 Evaporating Dishes, high silica or porce-
terials. operations, and equipment. This standard lain, not less than 75-mL capacity.
does not purport to address alt of ike safety prob- 3.4 Blender, high-speed.
lems associated *ith its Use. tt is the respcnsibil- 3.5 Aluminum Foil, heavy-duty.
iiy of *-fioever uses this standard to consult and 3.6 Porcelain pan. spoons, etc.
establish appropriate safety and health practices
anddeiermtnetheapplicabitayofregulaiorylimi' 4- Preptratlon of Sample
tattons prior to use. . 4.1 Place a representative field sample. on a

square rubber sheet, paper, or oil doth. Reduce
2. Summary of Methods the ample to the quantity required by quartering
2.1 Method /—Moisture is determined by and place in a moist-reproof container. Work

drying a peat sample at I OS'C. The loss in weight rapidly to prevent moisture losses.
MOISTURErepresents the total moisture content expressed

as percentage by weight of the as-received sample.
2 J Method //—This is on alternative mois- 5. procedure — Method Im i

the total moisture determination in a muffle
funance at 5SO*C. The substance remaining after ________
ignition is the ash. and this includes mineral 'The* test methods are under *e jumd>ct>oo of ASTM
imnnriti« turn K sand The ash content is n. Cemmine- EMS on Soil and Rock and are *e direct iwpona-impunues sucn as sana. i ne asn content is ex- ^ SuteommJriB. „„ ,t K taau* R-Ut«d M-tm-Js
pressed as a weight percentage of the oven-dried cwtwieationappro-xtoa--. iW-hAU-hedOectmber
sample. imOntiaallypu.4ijhedasD.974-Tl.._apK-ioustditio<t
2.4 Organic matter is determined by differ- D?-?JiTJiB

ftvie. .»Cen.mittee D.I<
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I

k.

UftASTMOttiywition.*
6. Catrolatioo-*. Moisture. % «<50 - A) x 2
6.1 Calculate the moisture content as follows: where:

Moisture. % • l(A - 81 x IOOJ/.4 3 » grams of oven-dried sample.
where: ASH
.4 * grams of as-received test specimen, and a __
J» grams of oven-dried test specimen. 9. Procedure Standard Test Met***
Non—Ia teotechnical enpneerini the moisture 9-1 Place an uncovered (retain cover for SAND CONTENT'*

content is comment) expressed ai a proportion of the weighing) high silica or porcelain dish containing
overHlnedmass. Care must be taken to indicate which the dried test specimen from the moisture deter-
jystem a t-ing used. minations in a muffle furnace. Gradually bring This test method coven detenmr
7 Procedure—Method II to 550*C and hold until completely ashed. Cover peat.

' with the retained aluminum foil cover, cool, and Formerly under the jurisdiction-
7.1 Us* Method II when pH. nitrogen, sand weigh. This test method was withdraw

content cation exchange capacity, etc.. are to be
tested. Mix thoroughly and weigh a 100 to 300- 10. Calculation
g representative sample and spread evenly on a JQ.| Calculate the ash content as follows:
large flat pan. Crush soft lumps with a spoon or .̂-, m (t- x t0ova
spatula and let the sample come to moisture
equilibrium with room air. not less than 24 h. where:
Stir occasionally to maintain maximum air ex- C » grams of ash. and
posure of the entire sample. When the weight is B * sram$ of oven-dried test specimen.
constant calculate the loss in weight as percent ORGANIC MATTER
moisture removed by air drying. Grind a repre-
sentative portion of the air-dried sample I to 2 II. Procedure
min in a high-speed blender. Use the ground ||.| Determine the amount of organic maner ', )
portion for moisture, ash. nitrogen, etc.. deter- by difference. 3$ follows: -̂/

Thoroughly mix the airbed ground <*** matler' * "10° ° ' D
} sample and weigh to the nearest 0.0 1 g the equiv- where:

alent of 50 g of test specimen on the as-received D * weight percentage of ash.
basis. Determine the grams of air-dried sample REPORT

| equivalent to 50 g of as-received sample as fd-
• lows: 12. Report

Equivalent samplt weijJn. HI Report all results to the nearest 0.1 %.
l - 50.0 - [<50 x percent motaurr JĴ J*. 12̂  Indicate whether moisture contents are
_. . . . . . ." b>-proponion of as-received mass or oven-driedPlace the weighed sample in an ignited and mass.
weighed (with fined heavy-duty aluminum foil
covert high silica or porcelain evaporating dish 13. Precision and Bias
and proceed as in Method I. 1 3. 1 The precisionand bias of these test meth-

r i i/u. °*k have not ̂eta c'elCTin'ne-'- ̂ ata *re being8. CaleulatkMi sought for us* in developing a precision and bias
' 8. 1 Calculate the moisture content a follows: statement

• it* tun i/r«i<w-fn->t_l;»f»ii vartdarS i'stnofthn vandori art r.\prnd\adri\t4 thai drtrrmtnainmtj ihr relidnr (Jam %t*k
fulfil "X1**. ariir*n\i<4tnfnrttrrneTria(uxll'itrili.arrtrttiretriririfO*-rirnptiriuhiltt<f

. \-tenan4
il m* nr*i\c4. ntrter rropprmtd or .uMnomi lour (ommrrtt err untied taker tor rttnum cfitut yenderi or far additional
uairdir* tmi .Wwtf he addrtvH m ASTV Htcdouanm Your fnmmerui • iff mart f artful a*uidfratto» or a metiint of trie

i n ^ i n n v h t r inhrmal wmmutet •*«•* nmmaraimd If nut M that \i><* tommemi tiatt not rccnvtd t fa* Hfann* am ihmttd
mtAe nior IM-» t »<•• HI Mr .t$TW Commute* an Standard*. IV It Jtatr Si. friiladrli*a. ft 1910S

flfi30l33l»
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Designation: 0 422 - 63 (Reapproved 1972)<1
' . -..-. . ' <*-.;-;v

Standard Method for
Particle-Size Analysis of Soils1

«_

Thit itandard « iuued under the rUed destination D *22: the number immediaiel> fotlovini the deutnation indicates the >ear of
on(jn»l adoption or. ID the ate of revision. the year of last rentier). A number in parenthein indicates the year of last reapprova! A
lupervnpi -puton M indicates an editorial chanft iince ihe last retiiion or reappro«al

" Sort— Section J »u added tditonall) and iu-s.qu.ni sections renumbered in Jul> IW

I. Scope replaceable stirring paddle made of metal, plastic, or hard
I.I This method covers the quantitative determination of rubber- as shown in Fig. I. The shaft shall be of such length

the distribution of panicle sizes in soils. The distribution of that the stirring paddle will operate not less than V* in. ( 19.0
panicle sizes larger than 75 jam (retained on the No. 200 mm) nor more than It. in. (38.1 mm) above the bottom of
sieve) is determined by sieving, while the distribution of the dispersion cup. A special dispersion cup conforming to
particle sizes smaller than 75 jim is determined by a cither of the designs shown in fig. 2 shall be provided to hold
sedimentation process, using a hydrometer to secure the the sample while it is being dispersed.
necessary data (Notes I and 2). 3.2.2 Apparatus B shall consist of an air-jet dispersion
NOTE l-Separation may be made on the No. 4 (4.75-mm). No. 40 CUP* (N°tc 3) conforming to the general details shown in fig.

(425-jim). or No. 200 (75-j.m) sieve instead of the No. 10. For whatever 3 (Notes 4 and 5).
jiert used the size shall be indicated in the report.
, NOTE 2— Two types of dispersion devices are provided: (/) a NOTE 3— The amount of air required by an air-jet dispersion cup is

I .high-speed mechanical stirrer. and (2 ) air dispersion. Extensive in vesti- of the order of 2 n'/min: some small air compressors are not capable of
ptions indicate that air-dispersion devices produce a more positive supplying sufficient air to operate a cup.
dispersion of plastic soils below the 20-jun size and appreciably less NOTE 4— Another air-type dispersion device, known as a diversion
dejradation on al! sizes when used with sandy soils. Because of the tube, developed by Chu and Davidson at Iowa State. College has been
f̂inite advantages favonng air dispersion, hs use is recommended. The ôwn to five results equivalent to those secured by the air-jet dispersion
results from the two types of devices diner in magnitude, dejpendmg m^ w^ i( ̂  ̂  ^ of ̂  Ie ̂  ̂  ̂ ^
upon sot! type, leading to marked Terences in part.de size dmnbu- m̂entation cylinder, thus eliminating the teed for transfer™, the
Tion. especially for sizes finer than 20 Mm. ^̂  m̂ ^ tWijpeilj0|| ,ube is used, it shall be so indicated in

£. Referenced Documents- N9TE 5.Wtler ̂ y o-ndense in air lines when not in use. This
2 I 4STM Standards- water must be removed, either by usinj a water trap on the air line, or by

! D42I Practice for Dry Preparation of Soil Samples for U™** ** ***** out rf ** Une ***** «"« »y of «« •» for
Panicle-Size Anal>-sis and Determination of Soil <wpen"»n purposes.
Cpnstantr ,„,.-,. e. r T_. 3.3 Hydrometer— An ASTM hydrometer, graduated to

En Specification for W,reOoth Steves for Testtng în̂ tt̂ t̂iĉ ôf̂ ^̂ or̂ vzm̂ T
f i/vKSifi-.tiAn f«r AC/riLf Hvrfmm̂ rt* _tre of suspension, and conforming to the requirements forE 100 Specificataon for ASTM Hydrometers hydrometers ISIH or I52H in Specifications E 100. Dimen-

3. Apptrttus • «ons of both hydrometers are the same, the scale being the
° ̂
. ,3/

3.1 Balances— A balance sensitive to 0.01 g for weighing 'lj- i . , r A • n
the material passing a No. 10 (2.00-mm) sieve, and a fcSc? . ,3/4 SmSK̂ K̂  *Si ? ? *? *
sensitive to OJ% of the mass of the sample to be weighed for
weighing the material retained on a No. 10 sieve. d. . ,, ,35 Ain.iv X̂ para/w-Either apparatus A or B may be *»* *« "* «>.« *« loo°-mL mark is 36 ± 2 cm from theyjgj • bottom on the inside. .

3.2.1 Apparatus A shall consist of a mechanically oper~ 3-5 Thermometer—*, thermometer accurate to 'IT'
ated stirring device in which a suitably mounted electric (0.5*C).
motor turns a vertical shaft at a speed of not less than 10 COO *•* Sieves—* series of sieves, of square-mesh woven-wire
rpm without load. The shaft shall be equipped with a doth, conforming to the requirements of Specification Ell.

A full set of sieves includes the following (Note 6):
'Ttom.tlMdiiin...rihejunsA.iioaorASTMCommrneeb-11-nSoiland .

Rock and d the direct responsibility of Subcommittee Dll.OJ on Texture. * Detailed workia« dn*u«s fix tha eup art available at a nominal eon from
Flaunt), and Density Chancteriaio of Soils. the Amman Society fcr Taunt and Mateiut, I «J6fRjqSt.. Bul«WBh«rPA
Cvntei edition approved Nov. 21. IM3. OrifinaOy published 1935. Replaces 19103. Order M.u»ct Na 12-40422040. A tt 0 U I J 0 0

D422-62.
J Annual Book efASTM Standards. Vol 04.01.
3 Annual Book efASTMSuuidardt. Vd 14.02.
* Annual Book efASTM Standards. Vol 14.01. - —_
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J_
t-No.18 8W Ca» 0.049"

Chrome P1ofid!_,

O

(a) (b)
_________ UtMe, equr-atent. __________
«. 0001 0.049 9203 '* V«
(i-n OOa 124 5t» 12.7 190

FKX 1 Dttal of Stfntnfl Padd9M

3-m. i?5-mm» No. lOCOO-mm)
2-m.»50.mm» No. M (IJOi.nO

I iH-in. (3? 5-mm) No. 40 («2J-uml
• l-m. (25.0-mmi No. 50 <2 JC-i_ra)

Vin.ll90.mmi No. I40(l06i»m)
•vm. (9 J-mm) No. .00 |7Siun»
-No. 4 <4.Tj-mm)

I -r»

I NOTI 6— A let of sieves jiving uniform spacing of points for the
graph, as required ia Sectioa 1?. may be used if desired. This set consists
rthe following sieves:

J-ia. C'S-mm) No. !6(l.l8.mffl>
I'Vin. Ors-mm) No. 10 (60Cs»ra>
v«a 1 1 90-mm) No. 50 1 300vm)
•>.-. <9 3-mm) No. 100(1 SC-vm)

I No. 4 (4 fS-mm) Na .00 (T5̂ m>
Na. I (2..6.mm>

3.7."»'ar-r 5arA or Constant-Temperature Room — A
i-ater bath or constant-temperature room for maintaining
t e soil suspension at a constant temperature during the
L/drometer analysis. A satisfactory water tank is aa insulated
tank that maintains the temperature of the suspension at a
i nvenient constant temperature at or near 68*F (20*Q.
I ich a device is illustrated in Fig. 4. In cases where the work
is performed ia a room a aa automatically controlled
constant temperature, the water bath is not necessary.
3.8 Beaker— A beaker of 250-raL capacity. * . J?- . " *»
3.9 Timing Device— A watch or clock whh a second -

hand- naa Ofc*p«e«ion Cup* ol App*ratu«

Dispersing Agent be brought to the temperature that is expected to prevail
4.1 A solution of sodium hexametaphosphate (sometimes during the hydrometer test, For example, if the sedimenta-

"lied sodium metaphosphate) shall be used ia distilled or tion cylinder is to be placed in the water oath, the distilled or
• mineralized water, at the rate of 40 g of sodium demineralized water to be used shall be brought to the
.xametaphosphate/litre of solufion (Note 7). temperature of the controlled water bath; or, if the sediraeo-
Non 7-Solutions of this ah. if acidie. dowl, revert or hydrorya, tation cyUnder is used io a room with controHed tempen.-

ii :k ta the orthophosphatc form with a resultaat decretM ia dispenivt tore, the water for the test shall be at the temperature of the
\ ion. Solutions should be prepared frequently (it teaa once i month) room. The basic temperature for the hydrometer test is 68*F
or- 'iusted to pH of I or 9 by means of -sodium carbonate. Books (20*0. SmaU variations of temperature do not introduce
cl _ nt solutions should hav, the datt of pttptntioo marked oa differencts that are of practical sipufî tRe.̂ ^ ̂5
'] '*** prevent the use of corrections derived as prescribed.
14.2 All water used shall be either distilled or
demineralized water. The water for a hydrometer test shall

I 88 ——•.-•:. ::-~--r-'--••
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FKS. 3 Afr-Jtt Ditp*n»loA Cup* of Apparatus B

5. Test Sample
5.1 Prepare the test sample for mechanical analysis as

outlined in Practice D421. During the preparation proce-
dure the sample is divided into two portions. One portion
contains only particles retained on the No. 10 (2.00-mm)
sieve while the other portion contains only particles passing

j ihe No. 10 sieve. The mass of air-dried soil selected for
| ' purpose of tests, as prescribed io Practice D42I, shall be
f '< sufficient to yield quantities for mechanical analysis as
I follows:

5.1.1 The size of the portion retained on the No. 10 sieve
shall depend on the maximum size of particle, according to
the following schedule:

Nominal Diameter of
Lariat Panicles. Approximate Minimum

;, in. (mm) Mas of Portion. |
*4 (9.3> 500 ____________________________

|V"!.14) loco ~jjj~ %~2 Ĵ  ~> j j * * ~
M 1*^ <38.I) 3000 . ^———————————_—:__^^___*_

I j IS!! MOO FIQ. 4 ImulatMl WaterBMh
5.1.2 The size of the portion passing the No. 10 sieve shall . . .,.-A »,,,•«-,* v .. «, - » . .

be approximately 115 g for sandy soils and approximately 65 *1P: <50'm°)! '™ (37.5-mmX 1-in. (25.0-mm), %_..
g for tilt and clay soils! (19.0-mm), H-tn. (9.5-mmX No. 4 (4.75-mm). and No. 10
5.2 Provision is made io Section 5 of Practice D421 for rieves' « « ""oy as may be needed depending on the

—— weighing of the air-dry soil selected for purpose of tests, the ttmPle- « UP°Q -•« specifications for the material under
separation of the soil on the No. 10 sieve by dry-sieving and test-
washing, and the weighing of the washed tnd dried fraction *-2 Conduct the sieving operation by means of a lateral

.v_jj retained on the No. 10 sieve. From these two masses the «->- vertical motion of the sieve- accompanied by a jarring
"nta- percentages retained and passing the No. 10 sieve can be action io order to keep the sample moving continuously over
? . calculated in accordance with 12.1. the surface of the sieve. In no case turn or manipulate

e NOTE «-A check OB the oa« values and the thorouDu** of .̂ x̂  fa [*e sample through the sieve by hand. Cbntinue.
puiveriiation of the dods may be lecured by *tijhinj the portion sieving until not more than 1 mass % of the reudue on a

_ ptsani the No. 10 rieve tnd addini this value to the east of the washed sieve passes that sieve during I mia of sieving. When
" aad oven<dried portion retained on the No. 10 eeve. mechanical sieving is u«d, test the thoroughness of sieving

SIEVE ANALYSIS OF PORTION RETAINED ON NO. ID ** "ftf?* ̂ *tl*a* °f ?WJJ J, ft̂ W 9̂ Vf '(2jOO-«a) SIEVE 6.3 Determine the mass of BCT thiaiOn on i balance
conforming to the requirements of 3.1. At the end of

6. Procednre weighing, the sum of the masses retained on all the sieves
6.1 Separate the portion retained on the No. 10 (2.00- used should equal dosely the original mass of the quantity

mm) sieve into a series of fractions using the 3-in. (75-mmX sieved.
„
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HYDROMmil AND SIEVE ANALYSIS OF PORTION 9.2 Place the sample in the 250-mL beaker and cover -uh
. PASSING THE NO. 10 (2.00-mm) SIEVE 1 25 mL of sodium hewmetaphosphate solution (40 g/Li
I . Stir until the soil is thoroughly wetted. Allow to soak for at
/• " Determination of Composite Correction for Hydrometer least 16 h.
' Reading 9.3 At the end of the soaking period, disperse the sample

7. | Equations for percentages of soil remaining in suspen- further* usin* dthf stirn,n* apparatus A or B. If stimni
sion. as given in 14.3. are based on the use of distilled or aPP*«tus A is used, transfer the soil - water slurry from Ha
demineralized water. A dispersing agent is used in the water, beak*r into the .**"? **Pentoa cup shown in Fig. 1
however, and the specific gravity of the resulting liquid is wash"1* "X r«ldu« n»m the beaker into the cup with
appreciably greater than that of distilled or demineralized -UstiDed or demineralized water (Note 9). Add distilled or
water. * demineralized water, if necessary, so that the cup is more
7. l .1 Both soil hydrometers are calibrated at 68*F (20'Q, than hajf fulL Stir for a P6"0- of ' min-

and variations in temperature from this standard tempera- NOTI 9— A large size syringe is a convenient device for handling the
ture produce inaccuracies in the actual hydrometer readings. water in the washing operation. Other devices include the -ash-.aw
The amount of the inaccuracy increases as the variation bottle and a ho« with nozzle connected to a pressurized distilled water
from the standard temperature increases. unk-

7.1.2 Hydrometers are graduated by the manufacturer to 9.4 If stirring apparatus B (Fig. 3) is used, remove the
be read at the bottom of the meniscus formed by the liquid cover cap and connect the cup to a compressed air supply by
on the stem. Since it is not possible to secure readings of soil means of a rubber hose. A air gage must be on the line
suspensions at the bottom of the meniscus, readings must be between the cup and the control valve. Open the control
taken at the top and a correction applied. valve so that the gage indicates I psi (7 kPa) pressure (Note
7.1.3 The net amount of the corrections for the three 10). Transfer the soil- water slurry from the beaker to the

. items enumerated is designated as the composite correction. air-jet dispersion cup by washing with distilled or
and may be determined experimentally. demineralized water. Add distilled or demineralized water, if

1 7.2 For convenience, a graph or table of composite necessaiy. so that the total volume in the cup is 250 mL, but
corrections for a series of I* temperature differences for the no more.
range of expected test temperatures may be prepared and '
«ri .tate. Mea*™™, of the conpo** Co™***
may be made at two temperatures spanning the range of j, transferred to tht dispersion cup.
expected test temperatures, and corrections for the interne* -. -_, .

-e temperatures calculated assuming a straight-line rela- 9-5 «*? ** «>vf «P on *« ««P «* -OP»
_aship between the two observed values. S°ntrol vajve ««- th« «« P̂ ure « 20 psi (140
7:3 Prepare 1000 mL of liquid composed of distilled or ****** the soil accordtng to the following schedule:

I demineralized water and dispersing agent in the same »$p_t_io» penaL
proportion as will prevail in the sedimentation (hydrometer) . J>I*slieil>' '»*» mi»
test Place the liquid in a sedimentation cyclinder and the Under 5 t
cylinder in the constant-temperature water bath, set for one ow » is
of the two temperatures to be used. When the temperature of _ ., ... « . . - . . , . . . . ^

! the liquid becomes constant, insert the hydrometer, and, foils containing targe percentages of mica need be dtspersed
afterashortintervaltopermitthehydrometertocometothe foronlv l mitt After the dispersion penod, reduce the gage

, temperature of the liquid, read the hydrometer at the top of P««««J? > I» preparatory to transfer of sod - water slurry
j the meniscus formed on the stem. For hydrometer I5IH the to the sedimentation cylinder.

composite correction is the difference between this reading
and one: for hydrometer I52H it is the difference between I0' ««*»«•» Test
the reading and zero. Bring the liquid and the hydrometer to 10.1 Immediately after dispersion, transfer the soil •water
the other temperature to be used, and secure the composite slurry to the glass sedimentation cylinder, and add distilled
correction as before. or demineralized water until the total volume is 1000 mL

10.2 Using the palm of the hand over the open, end of thi
8. Hygroscopic Moisture cylinder (or a rubber stopper in the open endX turn tb«

-. . ««. L . . . •. * * .. ̂  * cylinder upside down and back for a period of I mia t»8.1 When the simple is weighed for the hydrometer test, complete the agitation of the slurry (Note 11). At the end rf
weigh out an awihaiy portion of from lOto l5gtnasraaD , ̂  ^ ̂  ^j^ io , convenient location and taW
metal or glaacont̂ ner.̂ tĥ  hydrometer readings at the following intervals of'tteK
an oven at 230 ± 9 F (1 10 .. 5 O. and weigh again. Record (measured fmm ̂  beginning of sedimentation V or as mafly
the masses. a- may ̂  needed, depending on the sample or the specific*

. non for the material under test 2. 5. 13. 30. 60. 250. and
I 9. Dispersioo of Son Sample 1 440 min. If the controlled water bath it iwed. th-sstdupefr'
(I When the soil is mostly of the clay and silt sizes, weigh uti°o ̂^ *ould * Plawd in $iW*U>**lta & 2-
._. a sample of air-dry soil of approximately 50 g. When the *"- 5*rain «-»«"«»•
soil is mostly sand the sample should be approximately ICO Non n-Th. number of turns during thi. minute should "
g. appn»imateiy60ii counting the turn upsid«do*o and back as two turc*

90
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*i"» AH* toil remainini in the bottom of the cylinder dunnf the first fc» TABt£ 1 ValuM of Corr«c_cn Fcctor. «. for Dm«»m Sp*erf>c
'J I wni1 inouM te loosened b> V>»orous «nakin| cf the cylinder *hik u it &??£: Ortvr_.i of Soil Pared*!*
)I! ' in Oie 'Bvetwd P°"UOB- St»oftcOfa>«y Cor-acng. facto- '

~

"

V_y |0.3 %>hen jt is desired to take "a hydrometer reading. t«s
n » earefull) insert the hydrometer about 20 to 25 s before the ISs
T » reading is due to approximately the depth it will have when . 2IO JJr
llhe the reading is taken. As soon as the reading is taken, carefully zrs OM
j '. -move the hydrometer and place it with a spinning motion

i in a graduate of clean distilled or dcmineralized water.
' N<>TE 12— h - '"P00*"1 to "̂ ove the hydrometer immediately ||* I'Snor -after each reading. Readings shall be taken at the top of the menucu. 245 105

formed by the tuspension around the item, since h is not possible to
it t rerca-.riis at the bottom of the meniscus, ûMr«gu«ieniixp*c*tt»yc)ia-*i»fr«-̂
• * . *^ Hydromciar 152H.
*i,teT |0.4 After each reading, take the temperature of the
*? " juspension by inserting the thermometer into the suspen- ,4.2 Calculate the mass of a total sample represented by
. i sion. the mass of soil used in the hydrometer test, by dividing the
, .£ oven-dry mass used by the percentage passing the No. 10
It n. Sieve Analysis (2.00-mm) sieve, and multiplying the result by 100. This
nt J 1 1- 1 Â 1" fcttns -» final hydrometer reading, transfer value « the weight W in the equation for percentage
Vote the suspension to a No. 200 (75-jim) sieve and wash with tap remaining in suspension.
i the water until the wash water is clear. Transfer the material on 14-3 The percentage of soil remaining in suspension at the
i it the No. 200 sieve to a suitable container, dryr in an oven at '«v-l « which the hydrometer is measuring the density of the
ti S 230 ± 9*F (HO ± 5*C) and make a sieve analysis of the suspension may be calculated as follows (Note 13): For
but portion retained, using as many sieves as desired, or required hydrometer 1 5 1 H:

for the material, or upon the specification of the material /> - [(100 OOO/ W) x CKG - C,)KA - C,)
Under test. NOTE 13— Tbe bracketed portioa of the equation lor hydrometer

. • IS1H is constant for a series of readings and nay be calculated first and
re - CALCULATIONS AND REPORT tben multiplied by the portion in the parentheses.

For hydrometer 1S2H:
12. Sieve Analysis Values for the Portion Coarser than the Pm /B-/U-. x .«.
•> No.lO(2.00-nun)Sieve { ' '
., 12.1 Calculate the percentage passing the No. 10 sieve by «„*&* faction to be applied to the reading of
dividing the mass passing the No. 10 sieve by the mass of sod hydrometer 152H. (Values shown on the scale are

.t by 100. To obtain the m*s passing tbeNo. 10 sieve, subtract facton fa
the mass retained on the No. 1 Osievefrom the original mass p . percentage Sf soil remaining in suspension at the level

<Ll £2 T° secure ]*c *** mass of soil passing the No 4 .. whkh ̂  bvdrometer ,£,«« ̂  dcnsit of ̂
cage <4.75-mm) sieve, add to the mass of the material passing the suspension
M y No. 10 sieve the mass of the faction passing the No. 4 sieve R m bydrOmete.- ̂ -3 ^ eomposite correction ap-

; and retained on the No. 10 sieve. To secure the total mass of J-gj /section 7).
soil passing the H-in (9.5.mm) sieve, add to Ae total mass of w m oveô r ̂  or$oi| in , ̂^ ^ lc
toil passing the No 4 sieyejhe tnass of the faction passing ^̂  ^ .̂  of Ma 4̂ ^ ($ee ,4>2X £
the *-in. sieve and retained on the No. 4 sieve. For the c m jpecific gravity of the soflpaiticles, and
rcmainin8 *** eontinue ** ealculatlons w *« same C, - specificpavitj of the Kquidte which soil particles are

Use numerical value of one in both»» j • , - f . i . - .
.!".rTidTWitel̂ l?IB?̂ iW??Ĵ  i _ c « to tte eqiation. In the _nt instance anysieve, divide &e total coas passing (see 12 ) by the total Ŵe ̂ 4̂ ^̂  no ap̂ ficant effect, and

into "»»-f sample and multiply the ttsult by 100. tê t'̂ dtô t̂̂ m̂ corr̂ w'̂ R
net of is based on a value of one for <?,.
^ x 13. Hygroscopic Moisture Correction Factor 15. K*a.rterof SoO Pmrticks
ti.oe 13.1 The hydroscopic moisture correction factor b the 15.1 The diameter of a partide corresponding to the
•nany »-o between the mass of the oven-dried sample and the percentage indicated by a given hydrometer reading shall be
ifl |. tir-dry mass before drying. It is a number less than one. calculated according to Stokes' law (Note 14X on the basis
. \ d except when there is no hygroscopic moisture. that a partide of this diameter was at the surface of the
mf ' suspension at the beginning of sfi-fi-Atttidn'tDd tad settled

14. Percentages of SoO lo Suspension to the level at which the hydrometerBIOKxamdg the density
14.1 Calculate the oven-dry mass of soil used to the of the suspension. According to Stokes* law:

1 ee hydrometer analysis by multiplying the air-dry mass by the />. V[30n/980<G - G|)J x L/T
tuns, hygroscopic moisture correction (actor.

I . 91
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where: • TABl* 2 Vetuee ol Effective Depth Btsetf on Hydrometer and
D » diameter of particle, mm, _____Sedfcnentaflo- Cylinder oi Spiffed:

» coefficient of viscosity of the suspending medium (ia Hira-a-wr ISIH ___
this case water) in poises (varies with changes in Actual Effwm* ACIU«
temperature of the suspending medium). Hyewmit*- 0*0*. H***** o«p.v Hydro-** t*o*.

L - distance from the surfece of the suspension to ihe *****——i-S—— *****—t»cm "•*** «••«"
level at which the density of the suspension is being - {•*& " !" • j*' * "2
measured, cm. (For a given hydrometer and sedimen- \%L tss 2 190 M !««• ••• • *• _,•• •»«*• . •»-"» • • v-w ^# *u ytation cylinder, values vary according to the hydrom- 1003 us 3 is a 34 10.7
eter readings. This distance is known as effective too* "2 4 139 33 109
depth (Table 2)). «•«• '" s us

r a interval of time from beginning of sedimentation to 1.009 14.7 9 13.3 39 10 a
the taking of the reading, min. IOOT 144 7 13.2 37 107

G » specific gravity of soil particles, and J-g JJ-J J JJ-J » '»•'
<// =• specific gravity (relative density) of suspending me- ,0,9 13.7 10 147 *o 97

dium (value may be used as 1.000 for all practical •
purposes* '°ii 13.4 n us 41 9.9
. 1012 13.1 12 143 42 94

Sort 14—Since Stoka' bw conaden the terminal velocity of a '°13 1J' 13 142 «3 97
single sphere falling ta an infinity of liquid, the «ze» calculated represent )-[*.!* !«* ]* '*' *t "
the diameter of spheres that would fall u the same m* a. the soil '01* 1ZJ '* 13J <s •»

vote 1̂ 1 t« 13.7 4« ss
.-_,_ . -..- LW • '-ot7 "• " '3-5 47 SS15.2 For convenience in calculations the above equation t.oia us is 13.3 a si-

may be written as follows: 1.019 11 3 19 137 <» 84

'<»' M '29 51 7J
1 022 10 S 22 12.7 32 79K » constant depending on the temperature of the suspen- 1.023 102 23 12.3 33 7«

sion and the specific gravity of the soil particles. Values 1024 100 24 12.4 54 7.4
of K for a range of temperatures and specific gravities 1-025 9-r a 12-2 « M
are given in Table 3. The value of K does not change for 102« 94 29 12.0 s» 71
a series of readings constituting a test, while values of! ro_7 97 27 11.9 37 70
and 7 do vary. 10M '» 2> "•' ss ia

15.3 Values of/) may be computed with sufficient accu- Jg" JJ g JJ-J g {j
racy, using an ordinary 10-in. slide rule.

1.031 9.1
Non 15— The value oft b divided by Tusin|ib« /I- and 5-Jcala, 1.032 7.9

the square root being indicated oa the O-icale. Without aacertainint the 1.033 79
value of the squart root it maybe multiplied by JCusini either the C- or i"34 73
C/-scaIe. l-035 '•*1.039 9.9

1.037 9.9
, 1.039 9716. Slcre Analysts Values for Pordoo Finer than No. 10.

(2.00-mtn) Slere
16.1 Calculation of percentages passing the various sieves

used ia sieving the portion of the sample from the hydrom-
eter test involves several steps. The first step is to calculate
the mass of the fraction that would have been retained on the
No. 10 sieve had it not been removed. This mass is equal to «* • °̂l*.̂.!̂??̂ t̂̂  «*'
the total percentage retained on the No. 10 sieve (100 minus ' ? " _ _. ... . • ̂ . . r v r a_ n.total percentage passing) times the mass of the total sample v*« ui«.ic.ta*.̂  .»«*«• M rat* 2 «••• Mow*
represented by the mass of soil used (as calculated in I4.2X to_*nydrenw.n, ISIH wd ISZH:
and the result divided by 100. i? "ESS
16.2 Calculate next the total mass passing the No. 200 /!£,;;.

sieve. Add together the fractional masses retained oo all the n̂ydrvrwMrtstr.
sieves, including the No. 10 sieve, and subtract this sum from t, • ioj cm fcr »***9 o» i .000
th« mass of the total sample (as calculated in I4J). Ĵ.Iill̂ sa**9'1
16.3 Calculate next the. total masses passing each of the _, -tascmiararMdh.o.og.1..
?r sieves, in a manner similar to that given in 12.2. *2JcmiaranMdngc«.Ogy.n
.6.4 Calculate last the total percentages passing by di-

viding the total mass passing (as calculated in 16.3) by the 17. Grayk
I7«! Wn" *• hydrom*̂  an̂ -̂  « performed. a grap*

-.•>-- ̂*v**rft-'i-''v'ŷ "" "' ' *.* '" "*_^"*" •-T" T '.'"""
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TABLE t Vahm ef K tor U»« to Equation for Compuflftg ttWt*'of'.Nrttde In Hydrometer

Tx-prttira.•c
16
17
11
19
20
21
22
23
24
25
26
27
28
29
30

Scwaflc QrBvtty or Sol PVMH
245

0.01S10
001511
0.01492
0.01474
0.014S6

001438
001421
001404
0.01388
0.01372
0.01357
001342
0.01327
001312
0.01298

2.SO
0.01S05
0.01496
0.01487
0.01449
0.01431
0.01414
0.01397
001381
001365
0.01349
0.01334
0.01319
0.01304
0.01290
6.01278

255
0.01491
0.01462
001443
0.01425
0.01406
0.01391
001374
001358
0.01342
0.01327

0.01312
0.01297
0.01283
0.01269
0.01256

2.60
001457
0.01439
001421
0.01403
0.01386
0.01369
0.01353
0.01337
0.01321
0.01306
0.01291
0.01277
0.01264
0.01249
0.01236

265
0.01435
001417
0.01399-
0.01382
0.01365
0.01348
0.01332
0.01317
0.01301
0.01286
0.01272
0.01258
0.01244
041230
041217

270
0.01414
001396
0.01379
0.01361
0.01344
0.01328
0.01312 '
0.01297
0.01282
0.01287

0.01253
0.01239
0.01255
0.01212
0.01199

2.7S
0.01394
0.01376
001359
0.01342
0.01325
001309
0.01294
0.01279
0.01264
0.01249
0.01235
041221
041200
0.01195
0.01182

290
001374
0.01358
0.01339
0 1323
0.01307

041291
041276
0.01261
041246
0.01232
0.01218
0.01204
041191
0.01179
0.01165

285
0013K
001336
001321
041306
0.01299
0.01273
0.01258
041243
0.01229
001215
041201
041188
001175
0.01162
041149

of the test results shall be made, plotting the diameters of the almost entirely of panicles passing the No. 4 (4.75-mm)
particles on a logarithmic scale as the abscissa and the sieve, the results read from the graph may be reported as
percentages smaller than the corresponding diameters to an follows:
arithmetic scale as the ordinate. When the hydrometer (/, onvtiptnî  ĵ Lt»ii.tai»edo.No.4ii-vi %
analysis is not made on a portion of the soil, the preparation <;> Sa_xipi_̂ rfe.4_ev..̂ feuiaedenNo.200riev. . .'.'.'.'.'.%
of the graph is optional, tince values may be secured directly («>a«iî i«Ku«̂ 4«,ni»ii..iiacdea .......%
from tabulated data. <6)M--S-ffl«od,pi»n|Na.O*.vetix!i«aiaedca .......*

.
18. Report (r)riaeaud.pwia|No.40.<veaadtettiaedoaNo. ...........%

18.1 The report shall include the following: (J) $0,̂.0̂4 ««ioosBa, . . . . %
18.1.1 Maximum Size Of particles, «) Oay MtoBaDer than 0.005mm . . ... . . «
18.1.2 Percentage passing (or retained on) each sieve, Conoid-, matte than 0401 mm .......

which may be tabulated or presented by plotting on a graph 18.4 For materials for which compliance with definite
(Note 16), specifications is not indicated and when the soil contains

- 18.1.3 Description of sand and gravel particles: material retained on the No. 4 sieve sufficient to require a
18.1.3.1 Shape—rounded or angular, sieve analysis on that portion, the results may be reported as
18.1.3.2 Hardness—bard and durable, soft, or weathered follows (Note 17):

.,*nd friable, .
.- 18.1.4 Specific gravity, if unusually high or low.

18.1.5 Any difficulty in dispersing the fraction passing the . sevtSi»
No. 10 (2.00-mm) sieve, indicating any change in type and _.
amount of dispersing agent, and 2-in.
18.1.6 The dispersion device used and the length of the nw_,

dispenion period. • !̂
'Mft.

MOTE 16—Thi. tabulation of iraph represents the gradation of the <w_.
offlpte tested. If ptrtideshrfer than ttac*e contained is the ample were £?•
removed before testing, the itpon ihafl to Bate fiviaj the taount tad J*8-

"*" *"*
18.2 For materials tested for compliance with definite

specifications, the fractions caJled for in such specifications 0474mm ......... ....
shall be reported. The fractions smaller than the No. 10 sieve flSf™ ..............shall be read from the graph. »•«»•» ...............

18.3 For materials for which compliance with definite NOTE 17—No. 8 (2J6-ma) tad Na 50 (300-tun) oevts may be
tpecifications is Dot indicated and when the soil b composed subcthuted for No. 10 and No. 40 ocvo.

for letting em Heterieli
- vfjt eny JNm ttoeMoritd tn thei ettntierti. tflwi c/ tNt ttvidtartf §pt eĵ rteefjf eflViMtf Mv tfaMir_hecton 0f 0ie MMty cr e/sy aucft

i p»«r»ry-..artf̂ »-»tcfWi-gOTtr-tfa-criiVtt. eriaran̂

U»^ aevidM * eUVicr M «*Haibft « any ttnt »y M iMporadMi M__^
J l t t a t re*+ea, ether ntpptwta tr vttOrtm. Yaftcrrmett* am in*ttttoertaiwl»&ottt*ittnttvtoea(Xiar»l*»flaefat

•ntf anoJtf be uUnttta K ASTM MMrtguerMrt. for oanwwa wH *ĉ  cereM eer*Hir*)efi m t aweary «t toe neper***
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Designation: 0221.-SO «<*-«*», N«__sun.-,
sooa as

Standard Method for
Laboratory Determination of Water (Moisture) Content of Soil-1Rock, and Soil-Aggregate Mixtures
Thia standard ia isued under the feed -csfnatioa 0 21 IS: UM ouaber iaaediatdy foOo*in$ tte fr-punna indiata tha jrtw of
orpail Ktop-oa or. ia ibt cue of rtvmoa. t2» ytwoftui revisoa. A auober ia pvntbaa in-ic.ua tbi year of laa rtapprov«L A
jupencrtpa epaloa (t) iodicata u editorial -baflj. sac* tht Ufl revwoa ot rapprovaL

i

1. Scop* -- 3.4 The term "water" as used in geotechnical engineerini
I I.I This method covers the laboratory determination of is typically aaumed to be «po«"pr "free" water and n*
iewater(moisture)contentofsoi_.rock.andsoil-aggregate ** *hich u hydntedtothe mineral surfaos. Therefore.̂

1 mixtures by weight For simplicity, the word "material- ;w» content of materials containing agnificwt amounts-.
hereinafter refers to either soil, rock, or soil-aggregat* mix- ĵ drated water at m-situ. temperatures or less than IKTCcai
! ores, whichever is most applicable. oe misleading.

1.2 The water content of a material is defined as the ratio, V ^ tena T"?1 P«*J_-" » used to Motechairf
expressed as a percentage, of the mass of "pore" or "free" engineering, is typically assumed to mean naturally occunui
. vater in a givetTmassof material to the mass of the solid ?ifleral P"-6165 -** » «« «»% soluble in water. The»
i aaterial particles. 'ore* ̂  water ̂-̂ ^ °f materials containing extraneoa
1 1.3 This method does not give true representative results raa?»i5̂ 1?,*5 ceffle.at» ̂  *ater-soluble matter (such*
for materials containing significant amounts of haUoysite. **>-°d ĥ .*̂ o™*01* ̂ *̂**&******specialtre*

i aontmorillonite. or gypsum minerals; highly organic soils; mcnt or »<luabfie- <*-fo-«ion of water content
i jr. materials in which the pore water contains dissolved solids . . „_,„
(such as salt in the case of marine deposits). For a material Appartras
Rf the previously mentioned types, a modified method of 4.1 Do''n̂ -̂ CTtthermc»-Uticafly<ontroU.d, preferably»

; or data calculation may be established to give results the forced-draft type, and maintaining a uniform tempentuit
consistent with the purpose of the test of 110 ± S*C throughout the drying chamber.

r 4.2 Balances, having a precision (repeatability) of ±0.01 J
I L Summary of Method - for specimens having a mass of 200 g or less, ±0.1 g Ttf

2.1 ?e practical application in determining the water
conteriPof a material ts to determinê  the maa of water 4J 5 ^̂  c0/tr_tnm-Suitable containers made
removed by drying the moist material (test specimen) to a material resistant to wrrbsion and a change in mass upc*.r , • m • •_* _••_«-» • *fci»»%»«Mp-> •»»•**»•**•» *̂  «n«**««i_»vui «**̂ a • »>i»Mfci» *** kOk-*̂ .kf **r̂
wnstant mass in a drying oven controlled a 110 ± 5 C and repeated heating, cooling, and cleaning. Containers «-*
to use this value as the mass of water in the test specimen, close-fitting lids shall be used for testing specimens havimi
The mass of material remaining after oven-drying is used as n̂  Of less than about 200 g; while for specimens havid1
J»e mass of the solid particles. mass greater than about 200 g, containers' without lids «-»

be used (Note 1). One container is needed for each wit*
3. Significance and Us* content determination.
3.1 For many soil types, the water content is one of the NOTI !-TT»p«.-»itc4 ŵ -™..,,-.,»«»..«-..—««—_

most significant index properties used in -flaMi-hing a cor- from specunetu before iait.il wtithiai ud to preveat ibtocpboB*
relation between soil behavior and aa index property. moiaun firem the irio*he» fcikr̂
3 J The water content of a soil is used to almost every "*• '

equation expressing the phase relationships of air, water, and 4.4 Desiccator—A desiccator of suitable size (a convetuo
solids in a given volume of materiaL size is 200 to 230-mm diameter) containing a hydrous sS*
3.3 In fine-grained (cohesive) soils, the consistency of a gel This equipment b only recommended for use «V

given soil type depends on its water content The water containm having dose-fitting lids an not used Sea 7.4.1-•
content of a sofl. along with its liquid and plastic limit is
used to express its relative consistency or liquidity index. 5. Staple*
————'— 5.1 Keep the samples that an stored prior to

noncorrodibte airtight containers at a temperature bet**
approximately 3 and 30*C and to aa ara that prevents &
contact with sunlight
32 The water content determination
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as practicable after sampling, especially if potentially .Non. J— To •»« ia the eveq-dryini of \uje tea specimens. tbe>

containers (such as steel thin-walled tubes, paint •b̂ uH ** ***** .weonuiaen bavin* a iar* surface area (sucb u ptnsi
flrMmBle tissue used tad tb. otterul broken «p into Mntller loreptioas.
or sample Mgs are used. . . . . . Non «-Tbe time it̂ tured to (Jbuiaeonnaatinwwfflvvy depend-

-r * f-M-tmM iai OB tbe type of material. to of ««imen, oven type aad capacity.f. Test apccuDco-̂  ĵ pjĵ . factor.. -_* influence oftbex boor, feaeral!y cam be estab-
* 1 For water contents being determined in conjunction I-*** to I001 J«<fcn>H«. -ad experience with tbe miteruh betas tested
_5 another ASTM method, the method of specimen selec- Ĵ̂ Ŝ K̂ V̂  S B<?n "Sf1?!1* ! ** *edmeB over*̂  trifled in that method control*. aiibt (about 16 Weiufteent la o«wb« there jiAjubtconcenxiiij^o specified mtaatmetnoa controls. . ' _ . • _ , -* idequacy of dryiaf. dryini ibould be coatiaued until tbe mass me.
$.2 The manner in which the test specimen ts selected and two tuccessive period. <re*ter thaa v. b) of dryini indicate aa inajpifi-

i_ .required mass is basically dependent on the purpose (ap- cut chaafe (fess thin about 0.1 %). Specimens of and may often be
-lication) of the test, type of material being tested, and the dried to constaat miss ia t period of about 4 b. wbeo • forced-draft oven
LOC of sampje (specimen from another test, bag, tube; split- b'_?d . _ . . ... • __.
tfll̂  etc \ lu aliases. however a rebresentatiw BortioTTflf Nou S-Ovea-diyjai it 1 10 1 re does not ihqyi rault in water
l*ftel ̂̂ Ŝ̂ îffSŜ fŜ --- «atentvtluoitl«tedtotbetatendedu«ortbeba_icdefinitione.pêtotal sample shall be selected. If a layered soil or more („ Bnatit coaulnint gypsum or other cinenis baviaa Jip̂ auu

one soil type b encountered, select an average portion tmouno of hydnted witer or for toil coauiala. t -JI-JSMM amount of
individual portions or both, and note which portions) was orguuc outeriil. la mtay cues, tad depending on tfae intended use for

tbe* Opes of materiih. it toisbt be more applicable to euiataia tbe

» . — - • 2S-S?.SŜ %1-̂ r«̂ .̂i3?̂has ton thoroughly mixed. The mass of 2* u* tore tar dryini. If ehber of tbese dryiai methods ire taed. it
poist material selected shall be in accordance with the follow- should be ootedia tbe repon of tbe results.
JM table: Non 6— Since lome dry materiih may absorb moisture from moist

10* of fUcoaaetxScd Miniaua Ma. of. V«im.as, dried ffecimeas ibould be removed before pJaonj moist
Moijt Spedoea. i ĉameas IB the ovea. Hower, tha requirement is not applicable if

iMtcK» tbe prevtously dried ipecimens wffl remain ia the drjing oven fcr ia
SoSS additiotal time period of rto«i 16 b.
isoo » jooo 7.4 After the material has dried to constant mass remove

re mm 50001010000 the container from the oven and replace tbe lid. ADow the
• 6.2-2 For small (jar) samples, select a representative por- »-terial and container to cool to room temperature or until
*» In accordancê th the following procedure: the container can be handled comfortably with tare hands
?mi For cohesionless soils, thoroughly mix 'the material. -°d *« operation of tte balance will not be affected by
e,« select a test specimen having a mass of moist material convection currents. Determine the maa of the container
fe accordance with the table in 6.2.1. See Note 2. and ovenslned material using the same balance as used in
U.2J For cohesive soils, remove about 3 mm of material 7̂ . Record this value.

from the exposed periphery of the sample and slice h in half 7-4-1 « -» container does not have a Kd. weigh the con-
(to check if the material is layered) prior to selecting the test tainer and material right after their temperatures are such
toedmen. If the soil is layered see 6.2. The mass of moist that the operation of the balance will not be affected by
material selected should not be less than 25 g or should be in convection currents or after cooling in a desiccator.
accordance with tbe table in 6.2.1 if coarse-grained particles Non 7— Coofiai ia • desiccator is recommended tines it prevents
are noted. (Note 2). abacnptkmef moisture from tbe aonospbere during eoolini-
6 J Using a test specimen smaller than the minimum mass _- ,_t_,t̂ _.

indicated previously requires discretion, though it may be *• Cafctuaooo
adequate for the purpose of tbe test A specimen having a 8.1 Calculate the water content of the material as foUows;
BUS less than the previously indicated value shall be noted . w
to tbe report of the results. » - K", - »-lAWa - W& x 100 . x ICO

ta| i relatively la-p coane-jraiaed ptrtide. it b appnprine oot to
•dude ibis putkk ia tbe tot eedmea. If this occurs, it ibould be * - water content. %,
•oudia tbe report of the resuta. W\ •« mass of container and moist specimen, g,

IF, « mass of container and oven-dried specimen, g. '
7. Procedure Ff,« mass of container, g,
7.1 Select representative test specimens in accordance with W** mass of water, g, and

Section 6. W. * mass of solid partides, §.
12 Place the moist specimen in a dean, dry container of

known mass (Note 3), set tbe tid securely in position, and '• R*P°rt
determine tbe mass of the container and moist material using 9.1 UK report (data sheet) slviIHî ude'.t«fp_lwng:
ia appropriate balance (43). Record these values. 9.1.1 Identification of tbe u&ffcvasieriQ) tjetpig tested,
7J Remove tbe lid and place the container with moist by boring number, sample number, test number, etc.

tt-terial b a drying oven maintained at 1 10 ± 5*C and dry 9.1.2 Water content of the specimen to the nearest 0.1 %
to a constant mass (Notes 4, 5, and 6). or I %, depending on tbe purpose of the test
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9.1.3 Indication of test specimen having a mass less than 9.1.6 Indication of any material (size and amount) ex-

the minimum indicated in Section 6. eluded from the test specimen;
9.1.4 Indication of test specimen containing more than .--_...
,---nl type (layered, etc). ">. Predsloo and Accuracy

Indication of the method of drying if different from 10.1 Requirements for the precision and accuracy of this
/en-drying at 1 10 i 5'C. test method have not yet been developed.

th
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Procedure for Sedlcent Samples (SIP)• —————:——————:
This procedure for nitrate plus nitrite consists of heating

the sediDent slurry end then centrifuging out the solids. The liquid
phase is then analyzed for nitrate plus nitrite. This separation pro- .
cedure is based on the high solubility of nitrates and nitrites but
should be considered operationally defined. The apparatus and reagents
vill depend upon vhich of the methods listed in the nitrate and nitrite
sections for water analysis is used. '
Procedure

Weigh a 0.5- to l*0-g sample of the vet sediment. Transfer
to a 200-ml Erlenmeyer flask and add 50 ml distilled vater and 3 to U
drops of cone, sulfuric acid. This treatment vill preserve the sample
for 2U hr if necessary.

Add 50 ml distilled vater to the acidified, slurry and boil
the sample for 15 min. Since the procedure is operationally defined,-
the heating time should be standardized for all samples.

Transfer the sample to a centrifuge tube and centrifuge
the slurry at 2000 rpta for 5 to 10 min. Decant the liquid phase into
a 200-ml volunetric flask.

Add 50 ml distilled vater to the solids in the centrifuge
tube and thoroughly mix the sample. Centrifuge for 5 to 10 min at
2000 rpm. Decant the vash into the volumetric flask.

Repeat the vashing procedure a second time and add the
vash to the volumetric flask. Dilute the sample to volume vith
distilled vater. Filter the sample through a 0.1*5-U pore-size
membrane filter.

Analyze the sample using one of tbe nitrate plus nitrite
procedures in the vater analysis section. If it is necessary to knov
the nitrate concentration, the sample should be analyzed tvice: once
for nitrate plus nitrite using the cadmium reduction column or the
hydrazine reduction method, and a second time for nitrite by omitting
the use of the cadmium reduction column or 'hydrazine sulfate. Nitrate
can then be calculated by subtraction. • n o n i o L c
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', If the sample is to be analyzed for nitrate with the Brucine
method, the salt modification recommended for use with seavater samples
should be used to correct for the high salt concentration that may be
leached from the sediment samples.
Calculations

Determine the nitrate plus nitrite concentration of the
sample leachate using the appropriate standard curve. Calculate the
nitrate plus nitrite concentration of the sediment sample as follows:

nitrate + nitrite mg N/kg (wet basis) * (*HyM1000?g

x » nitrate plus nitrite concentration in sample, mg/l
y * sample volume, 4 (0.2 4 as described)
g - wet weight of sediment sample, g

nitrate + nitrite mg N/kg (dry basis) ~ -

k
where

x = nitrate plus nitrite concentration in sample, mg/~
y ~ sample volume, A (0.2 i as described) . ^~/
g « vet weight of sediment sample, g

%S » percent solids in sediment (as decimal fraction)

(
3-18U
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• Procedures for Sediment Samples

Method 1: KJeldahl Digestion
This procedure is essentially the same as that used for TKN

analysis of vater samples. The sample is digested vith a sulfuric acid-
potass iun sulfate-mercury sulfate solution to convert organic nitrogen to
ammonia. The digestate is made alkaline and the ammonia is distilled into
boric acid. This solution is then analyzed for ammonia.
Apparatus
Digestion apparatus
Distillation apparatus
Reagents
Digestion solution:

a.. Dissolve 8 g red mercuric oxide, EgO, in 50 ml 1:5 Hz SO* and
~~ dilute to 100 ml vith distilled vater.
b_. Prepare a second solution by dissolving 267 g K.SO* in 1300 ml
~* distilled vater .and UOO ml cone, sulfuric acid. Add 50 ml of

the mercuric sulfate solution and dilute to 2 i.
) Phenolphthalein indicator solution: either the aqueous (a) or alcoholic

(b) solution may be used:
a_. Dissolve 5 g phenolphthalein di sodium salt in distilled vater

• and dilute to 1 £. If necessary, add 0.02 £ NaOH dropvise until
a faint pink color appears. ~~

I b . Dissolve 5 g phenolphthalein i n 5 0 0 m l 9 5 percent ethyl alcohol
or isopropyl alcohol and add 500 ml distilled vater. Add 0.02
N. NaOH dropvise until a faint pink color appears.

| Sodium hydroxide-sodium thiosulfate solution: dissolve 500 g NaOH and
: 25 g Na2S203 • 5H20 in distilled vater and dilute to 1 t.

Boric acid solution: dissolve 20 g anhydrous boric acid, EjBOj, in
ammonia-free vater and dilute to 1 £,.

Procedure
Weigh out a 0.5- to 1.0-g aliquot of vet sediment. Transfer

to a 800-ml-digestion tube and add 100 ml digestion solution. Boil until
vhite fumes appear. Continue heating for an additional 30 min. During
this time, the sample flask should be rotated occasionally.

Cool sample to room temperature. Add 500 ml ammonia-free
1 vater and 0.3 ml phenolphthalein indicator. Carefully add 25 to 30 mlAR3013U7
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NaOH-thiosulfate solution to the KJeldahl flask without mixing the
sample. Place the flask on a digestion rack and mix.
NOTE: If the solution is not red at this point, additional JfaOH-

thiosulfate solution must be added until a red color appears.
Distill over approximately 300 ml of liquid at a rate of 6

to 10 ml/min. Collect the distillate in 50 ml 2 percent boric acid.
Dilute to 500 ml.

Analyze the sample using one of the automated methods,
direct nesslerization, or titration procedures for ammonia as described
in the water section. Nesslerization should only be used when the
ammonia concentration is less than 1 mg/£ and the titration procedure
should only be used when the ammonia concentration is greater than
1 mg/i.
Calculations

Total KJeldahl Nitrogen mg/kg (wet basis) * (*MyHlOOO)
\&)

Total KJeldahl Nitrogen mg/kg (dry basis)

where .
x a ammonia concentration in distillate, mg/l
y a total volume of distillate, I (0.5 as described)
g a vet weight of sediment used, g

S S a percent solids in sediment (as decimal fraction)

Method 2: Block Digestion
The sample is digested vith a sulfuric acid-potassium

sulfate-t&ercury sulfate solution on a Technicon digestion block. The
digest is diluted to volume and analyzed vith an autoanalyzer.
Apparatus
Technicon BD-Uo block digestor
Technicon #llU-0009-02 test tube rack
Pyrex digestion tubes, 1 by 3 in.
Technicon autoanalyzer:

-a. Sampler vith 30/hr 2:1 cam
b. Proportionating pumps

3-202



c.. Colorimeter
v̂ -̂  d.. Recorder . .

e_. Digital printer (optional)
£. Ammonia manifold as sbovn in Figures 3-13 and 3-1--

Teflon boiling stones
Reagents
Ammonia-free vater.
Digesting solution: dissolve 2.0 g of KgO in 25 ml of 6 N HzSOw. Then

carefully add 200 ml of cone. H2SOn to 500 ml of vater. While the.
strong acid solution is still hot, dissolve 13~ g of KzSO* in it.
Add the EgO solution. Cool tbe solution, dilute to 1 £, and store
above 20°C. It is extremely important that precipitation of the
KzSOu be avoided, as this vill result in lov recoveries for TKN.
The digestion tube dilution vater should be nitrogen and phosphorus
free.

j Reagents for automated dilution manifold (Figure 3-13): prepare the
• sampler vash solution by adding 35 ml of cone. HaSO* to 500 ml of

vater and diluting to 1 £. Prepare the dilution manifold solution
by diluting 12.5 ml of 10 N NaOH to 1 £ vith vater.

_ Reagents for automated ammonia manifold (Figure 3-1-): Prepare complex-
ing reagent by dissolving 33 g of potassium sodium tartrate and
2k g of sodium citrate in 900 ml of vater, diluting to 1 £, and
adding 0.25 ml of BriJ-35 vetting agent (Technicon No. T21-0110).

Prepare alkaline pbenol solution: dissolve 83 g of pbenol and 36 g of
-'. sodium hydroxide in 900 ml of vater, cooling, and diluting to 1 £.

Store the solution at U°c.
Prepare sodium hypochlorite solution: dilute 200 ml of Clorox (5.25

percent available Clj) to 1 £ vith vater.
Prepare sodium nitroprusside reagent: dissolve 0.5 g of sodium nitro-

prusside in 900 ml of vater and dilute to 1 £. Store tbe solution
at U°C.

Standards: Prepare stock nitrogen standard containing 0.100 mg N/ml
by dissolving 1.050 g of glutamic acid, dried at 105°C for 1 hr,
in 900 ml of vater. Add 2 ml of cone. H2SO* and dilute to 1 £.

Procedure
Weigh out 0.5 to 1.0 g of dry veight equivalent sediment and

transfer to a digestion tube. Add 10 ml digestion solution and 2 to 3
Teflon boiling stones. Mix samples veil using a genie vortex mixer.

Place samples in bolder and place bolder on tbe digestion
block. Heat tbe samples for 1 hr at 200°C and 1 hr at 370°C (totajR3Q | 31.9
digestion time is 2 hr).

,W • •
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y Cool samples to room temperature and dilute to 75 ml vith
. distilled vater. Allow solids to settle and decant sufficient liquid
I to fill autoanalyzer sample cups.

Place standards in sample tray in order of decreasing
concentration. Continue filling tray with unknown samples. After the
instrument has warmed up for 30 min and a stable baseline has been
achieved, begin processing samples at the rate of 30 /hr.
Calculations

Determine the ammonia concentrations in the digestates by
comparing sample peak height with the standard curve based on the
instrument response to tbe standard ammonia solutions. Calculate
the total KJeldahl nitrogen concentration in the same as follows:

TKN mg/kg (wet weight) a (*)(yKlOOO)

TKN mg/kg (dry weight) a <*

I where

1
x a ammonia concentration in digestate, mg/£
y a volume of digestate, £ (0.075 £ as written) j
g a Vet veigbt of sample, g

% S a percent solids in sediment (as decimal fraction)

AR30I350
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Procedures tor Sediment Samples (SIP. S2. S3)

There are numerous methods available for tbe digestion of
sediment samples to be analyzed for phosphate. In fact, .Aspila et al.'
reported a literature reviev summarizing 77 methods. Most procedures
consist of strong acid digestion or treatment vith an oxidizing agent
and a strong acid»

A common feature of the digestion procedures is that the
sample treatments are designed to convert all tbe phosphate compounds
to ortho phosphate. The orthophosphate is then quantified using one
of the analytical procedures presented earlier. Therefore, a choice
of digestion techniques is presented but the analytical procedures are
not repeated.

• . .

Sample Handling and Storage

Phosphate may interconvert betveen several forms. Hovever,
the compounds are not considered volatile. Therefore, if it is decided
to run total phosphate, samples may be stored in a field moist, dried,
or frozen condition. This information is summarized in Figure 3-31.
Sample, pretreatment

Weigh out a 0.5- to 1.0-g dry veight equivalent of the
sediment sample. Continue vith one of the digestion procedures
presented in a. through e. belov:

a. Perchloric acid digestion.***T Weigh into a 125-ml bea
~" ker an 0.5-g dry veight equivalent of sediment sample.

Add 25 ml distilled vater and 5 ml cone. HNO..
Mix the sample and evaporate on a hot plate to 5 to
10 ml. Transfer the sample to a 125-ml conical flask.
Rinse tbe beaker vith 5 ml cone. HNO}. Add 5 ml cone.
HNO], 10 ml of 70 to 72 percent HC10*, and a fev
boiling stones. Heat on a hot plate and evaporate to

-MWSI351
* Stone or asbestos cement hoods recommended vhen perchloric acid is to
be used.
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the evolution of dense white HC10% fumes. If the
solution is not clear at this point, cover the flask
with a watch glass and continue heating until it clears.
Add additional cone. HNOi, if necessary.
Cool the solution and neutralize to the phenolphthalein
endpoint with 6 N NaOH.
Filter the sample, if necessary; transfer to a volumetric
flask, and dilute to volume. Standards should be carried
through the digestion procedure to correct for an ionic
strength effect on the colorimetrie procedure.

b. Sulfuric acid-nitric acid digestion.* Weigh out 0.5 to
1.0 g sediment sample. Transfer to a 250-ml Erlenmeyer
flask using a minimum amount of vater. Add 5 ml cone.
HaSOt and 25 _-. cone. HNOi. Mia the suspension well
after the addition of each acid.

• Digest slowly on a hot plate with medium heat. Avoid
, use of high heat as this may cause superheating and

result in sample loss. Continue heating until the
evolution of white fumes. If the sample is not clear,

j add cone. HNO) and continue the digestion process until
a clear digest ate is obtained.

!(
I

NOTE: Do not heat sample to dryness.
Add 25 to 50 ml distilled vater to the hot sample and
filter immediately. Pour the filtrate through a U- by
3A-in. column of cation exchange resin to remove iron.
Wash the column with approximately 25 ml distilled water.

'••- • Titrate the sample vith 6 N. NaOH to the phenolphthalein
{ endpoint. Back titrate the sample dropvisa with 1 N
i H2SO* until colorless. Transfer tha solution to a

100-al volumetric flask and dilute to volume.
J £. Persulfate digestion (seal,ad boafoTi..* Accurately weigh

• ~" a 0.3- to 0.5-g dry veight equivalent of the sample and
transfer to a Parr PFTE bomb (Parr Instrument Co.,
Moline, Illinois). Add 3.0 +. 0.1 g potassium persulfate
and 5*0 ml cone. HzSO*. Seal the bomb and heat at
135°C for 2 hr.
Transfer the contents of the bomb to a 500-ml volumetric
flask and dilute with distilled vater.

d. Persulfata- digestion.' Weigh 0.5-g dry veigbt equivalent
of the sample and transfer to a 150-ml beaker. Add 10 ml
30 percent H_SO% and 2 g potassium persulfate. Mix the
suspension and heat on a hot plate for 1 hr. Filter, if
necessary, into a 100-ml volumetric flask and dilute

' toTOl™'- AR30I352
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£. ' Block digestion.'** Weigh 0.5 g dry veight equiva-
lent of sediment and transfer to a Technicon glass
digestion tube (No. llU-002l*-02). Add 10 ml
digestion solution, 1 ml EgO solution, and 2 to 3
boiling stones (ChemPlast, Inc., Wayne, New Jersey).
Mix samples using a vortex mixer.
NOTE: The digestion solution is prepared by gradu-

ally adding 600-g KiSOi, to l-£ cone. HaSOi,.
Allow solution to cool to room temperature,
stopper, and store above 20°C.

NOTE: The mercury solution is prepared by
dissolving 5-g EgO in 100 ml 10 percent
HzSOi».

Place samples in digestion rack (Technicon No. llU-
0009-02) and place the rack on a block digester
(Technicon No. BD-UO). Heat samples 1 hr at 200°C,
followed by 1 hr at 370°C. Cool samples and
dilute to 75'-_._••

Quantification procedure
Dilute the sediment digests to a convenient volume Analyze

the digests for phosphate using one of tbe procedures described earlier.
Calculations

Determine the phosphate concentrations of the digests by
comparing sample absorbance vith the standard phosphate curve. Calcu-
late the phosphate concentration of the initial sediment samples as
follovs:

Total phosphate mg/kg (vet veight) « (*)(y)(lOOO)

Total phosphate mg/kg (dry veight) -

vhere
x « phosphate concentration in eediment digest, mg/£
y e final volume of sediment digest, £
g « vet veight of sample digest, g

% S * percent solids in sediment sample as a decimal fraction

AR30I353
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Co/}
Procedures for Sediment Samples (SIP)**

(.
Apparatus •
Reflux apparatus: consisting of 250- or 500-ml Erlenmeyer flasks vith

ground-glass 2U/1»0 neck* and 300-nza Jacket Liabig, West, or
equivalent condensers** with 2UAO ground-glass Joint

Hot plate: having sufficient power to produce l.U W/cra2 (9 W/in.2) of
heating surface, or equivalent, to ensure adequate refluxing of

i the sample
Reagents
Standard potassium dichrcmate solution, 0.250 If: dissolve 12.259 g

potassium diehromata, KaCr.O?, primary standard grade, previously
dried at 103°C for 2 hr. in distilled vater and dilute to 1 £.
The addition of 0.12 g/£ sulphamic acid vill eliminate inter-
ference due to nitrites in tbe sample at concentrations up to
6 mg/£.

Sulfuric acid reagent: cone. H2SO* containing 22 g silver sulfate,
1 AgzSOt, per 9-lb bottle. Allow 1 or 2 days for dissolution.
( S t a n d a r d ferrous ammonium sulfate titrant, 0.250 N: dissolve 98 g

ferrous ammonium sulfate, Fa(NHt)2(SOt)a * o'HiO, in distilled
vater. Add 20 ml cone. H2SOn (CAUTION!), cool, and dilute
to 1 £. This solution must ba standardized against KaCrzO? daily.
Standardization of ferrous ammonium sulfata: dilute 10 ml
standard potassium diehromata solution to approximately 100 ml.
Add 30 ml cone. HiSO* (CAUTION1) and allow to cool. Titrate

" with ferrous ammonium titrant, using 2 or 3 drops of ferroin
indicator.

w«T--*i4tv KaCraQ7)(0.25)Normalityi .
I

Ferroin indicator: dissolve 1.U85 g 1,10-phenantroline monohydrate and
' 0.695 g ferrous sulfate, FeSO» • THxO, in vater and dilute to
| 100 ml. Alternatively, a commercially prepared indicator can

be purchased.
Silver sulfate, AgjSOt, reagent powder.
Mercuric sulfata, RgSO*, analytical-grade crystals.

. Procedura
Placa several boiling stones or glass beads and 1.0 g

HgSO* in a reflux flask.
Transfer 0.5 to 2.0 g blended, vet sediment to the flask.

Wash the sediment into tha sample flask with a minimum amount oft _

• Corning 5000 or equivalent. AD On i on
** Corning 2360, 915W, or equivalent. flnJU I 0 Jif
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distilled vater (25 ml).
Add 25 ml 0.25 N K2Cr207 to the flask and mix thoroughly.
Slowly, and vith constant mixing,, add 75 ml of sulfuric acid-

silver sulfate solution. Ensure that the cixture is veil mixed to avoid
localized superheating.

Attach the sample flask to a condenser ar.i reflux for 2 hr.
Should tbe added dichrornate dissipate during reflux, either: (1) repeat,
using a smaller sample size; or (2) carefully add additional 0.25 N.
KjCrzO-, through the condenser. Be sure to record any added dichromate.

Allow t^e sample to cool and rinse the condenser vith bo to
50 ml distilled vater.

Add an additional 50 ml of distilled vater to the sample
and allow to cool to room temperature. Add 3 to 5 drops of ferroin

• indicator and titrate vith 0.25 £ Fe(NHi, )2(SOH)2 to a sharp color
change (blue-green to reddish-brown).

j For a blank, reflux 25 ml of distilled vater, 25 ml 0.25 N,
K2Cr207, 1 g EgSOi,, several glass beads or boiling stones, and 75 ml
of sulfuric acid-silver sulfate solution for 2 hr. Treat as a sample

L x -•
and titrate vith 0.25 £ Fe(NH,J2(SO%)2 after cooling and adding 3 to 5
drops of ferroin indicator.
Calculations

The COD concentration of tbe sediment sample is calculated
as follows:

COD mg/kg (vet veight) - (A ' »?(»?<**»)

(A - BKHK8000)COD og/kg (dry veight)

vhere
A B volume of 0.25 £ Fe(NH%)2(SOi,)2 for blank titration, ml
B * volume of 0.25 £ Fe(NHiJ2(S0«>2 for sample titration, ml
N * normality of Fe(NHi,)2(SO*)_. used for titration, eq/£

6000 * equivalent veight of oxygen, mg/eq
S e vet veight of sample, g

% S * percent solids in sediment sample (expressed as a decimal
fraction)

AR30I355
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Procedures for Sediment Samples (SIP)*———:——————————— —————

Apparatus _ .
Incubation bottles, 300-ml capacity, vith ground glass stoppers
Incubator, thermostatically controlled at 2CP +. 1°C: all light

should be excluded to prevent the photosynthetic production
of dissolved oxygen by algae in the sample

Graduated cylinders, 1 £ or 2 £
Reagents
Distilled vater: free of copper, chlorine, chloramines, caustic

alkalinity, acids, and organic material.
Phosphate buffer solution: dissolve 6.5 g potassium dihydrogen

phosphate, KH2FOv; 21.75 g dipotassium hydrogen phosphate,
K2HPC1>; 33. k g di sodium hydrogen phosphate heptabydrate,
Na.HPOi, • 7E20; and 1.7 g ammonium chloride, NE^Cl, in distilled
vater and dilute to 1 £. Tbe pH of this buffer should be 7.2
without further adjustment. If dilution vater is to be stored
in the incubator, tbe phosphate buffer should be added Just
prior to using tbe dilution vater.

Magnesium sulfate solution: dissolve 22.5 g magnesium sulfate,
MgSO* • 7H20, in distilled vater and dilute to 1 £.

Calcium chloride solution: dissolve 27*5 g anhydrous calcium
chloride, CaCl2, in distilled vater and dilute to 1 £.

Ferric chloride solution: dissolve 0.25 g ferric chloride, Fed3 •
6H20, in distilled vater end dilute to 1 £.

Sodium sulfite solution, 0.025 £: dissolve 1.575 g anhydrous sodium
sulfite, Na2SOi, in 1 £ dTstilled vater. This solution is not
stable and should be prepared daily.

Seeding material: satisfactory seed may sometimes be obtained by
using the supernatant liquor from domestic sewage which has
been stored at 20°C for 2U to 36 hr. Refer to ASTM1 for a
more detailed explanation of seeding material.

Dilution vater: store distilled vater in cotton-plugged bottles for
a sufficient length of time to bee one saturated vith DO. Tbe
vater should be aerated by shaking a partially filled bottle
or using & supply of clean compressed air. Situations may be
encountered vhere it is desired to use stabilized river vater
to cheek stream performance vith laboratory procedure. The
distilled vater used should be as near as possible to 20°C and
of high purity. Place the desired volume of distilled vater
in a suitable bottle and add 1 ml each of phosphate buffer,
magnesium sulfate, calcium chloride, and ferric chloride for
each liter of vater. AR30I357
Seeding: use the seed that has been found by practical expert- - - - - • -
ence to be the most satisfactory for the particular material *
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under study.. Only past experience can determine tha actual amount
of seed to ba added per liter but the amount should give an oxygen ^-^
depletion of approximately 2 mg/£. Tha amount of seed required
may vary with tha source of the seed and will have to be established
through experience. If the sample contains organic compounds not
amenable to oxidation by domestic sewaga seed, it may be necessary
to use seed prepared from soil, an acclimated seed developed in the
laboratory, or sediments collected below a particular waste dis-
charge (preferably 2 to 5 miles belov tha point of discharge).
Seeded dilution water should be used the same day it is prepared.

Procedure
Weigh an appropriate size S1D sediment sampla directly into

tha BOD bottle (suggested weight of 0.5 to 5.0 g). Each sample should
ba prepared in replicate.

Fill each BOD bottle vith dilution water and place the
samples in the incubator. Ensure that air bubbles are not trapped in
tbe BCD bottles. Prepare a blank consisting of dilution vater in a
separata BOD bottla. Make sure that there is a vater seal in the neck
of each sample bottla and blank when placed in the incubator. Replenish
the vater seals on all bottles each morning.

Determine tba initial dissolved oxygen concentration of the ,)
sample using tha azide modification of tha iodcnetrle method or a
dissolved oxygen probe. This can bast ba accomplished by directly
measuring tha dissolved oxygen concentration in the dilution vater.
This method is recommended because sediment may cause a rapid con-
sumption of oxygen, making it difficult to obtain a stable initial
dissolved oxygen reading. (If a probe is used for oxygen measurement,.
the same sample can ba used for immediate dissolved oxygen demand and
biochemical oxygen demand.)

Incubata a blank (dilution water) and the sediment sus-
pensions for 5 days at 20°C. Determine residual dissolved oxygen
concentrations in tha incubated samples using tba analytical method
of choice. Tba most reliable BOD determinations vill occur in tbosa
samples with a residual DO of at least 2 mg/£ and a DO depletion of
at least 2 mg/£. . -

It may ba desirable to incubate tha dilution water as a
cheek on its quality. In order to do this, f ill tvo BOD bottle a xithj 3^8
unsceded dilution vater. Stopper one bottla, fill tha vater seal, _̂s
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and place in tbe incubator for 5 days. Analyze tbe second sample to
determine initial dissolved oxygen concentration. Following tbe 5-dey
period, determine dissolved oxygen in the incubated sample. The oxygen
depletion should not be more than 0.2 mg/£ and preferably not more than
0.1 mg/£. If these values are exceeded, the quality of the dilution
vater or the treatment of samples (filling of vater seals, etc.) should
be considered suspect.

It is also recommended that the analyst routinely run pure
organic compounds for vhich the BOD is known or determinable. This is
necessary because tbe quality of the dilution vater, the effectiveness
of the seed, the technique of the analyst, and the presence of toxic sub-
stances can all influence BOD results. Tbe use of known standards vill
indicate whether any of the identified factors are out of control.

Prepare a stock BOD standard solution by dissolving 0.150 g
.

reagent grade glucose and 0.150 g reagent grade glutamie acid in 1 £ of
.. distilled water. The solids should be dried for 1 hr at 103°C prior

to veighing.
Prepare a vorking BOD standard solution by diluting 20 ml

of the stock solution to 1 £ vith seeded dilution vater. Fill three
BOD bottles and incubate at 20°C for 5 days. The resultant BOD of
these samples should be 218 mg/£ +, 11 mg/£. . Any appreciable deviation
from these expected results raises questions on the quality of tbe
dilution vater, the viability or suitability of the seed material,
or the analytical technique.

J Interferences
Many synthetic organic components in industrial vaste

vaters and sediments are cot biodegradable without the seeding pro-
cedure because of either a toxic effect or a deficiency or absence of
appropriate microorganisms.

Chlorine residuals must be removed prior to the test
because residual chlorine may be toxic to the microbial population

i or may oxidize organic material.
Because vaters and sediments that contain sulflde, sulfite,

j or ferrous ions create an immediate demand on tbe dissolved oxygen, _._.._._ A' ' fiR3Q!353i ; it is necessary to distinguish this immediate dissolved oxygen demahfr ° u

I

I
I
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\ (IDOD) from the true BOD. The depletion of DO in a standard vater dilu-
. tion of the sampla in 15 min has been arbitrarily selected as the IDOD.
I Calculations

Izmediata dissolved oxygen demand (IDOD) is calculated as
follows:

IDOD mg/kg (wet weight) a W *

IDOD mg/kg (dry weight) a

where
0 a dissolved oxygen concentration at time zero, mg/£
I a dissolved oxygen concentration after 15 min, mg/£
b a volume of BOD bottle, ml

' g a wat weight of sediment sampla used, g
* S a percent solids in sediment sample (expressed as a decimal

fraction)

I Tba sediment BOD is calculated as follows:

I BOD mg/kg (wet weight) a J-L--.
r ,/.-_

BOD mg/kg (dry veight) a

I where
0 a dissolved oxygen concentration at time zero, mg/£

I F a dissolved oxygen concentration after 5 days, mg/£
b a volume of BGD bottle, ml

: g a vet weight of sediment sample used, g
% S a percent solids in sediment sample (expressed as a decimal

fraction)

AR30I360
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